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Cel the oripinal—hy Koylnck 
As one top echelon man put it just the other day. 

Kaylock design actually is responsible for every sale of all-metal, 
lightweight self-locking nuts made to an aircraft manufacturer today. We've 
never thought of it that way. But we do know this: Until the conception 
of the Kaylock design principle there was no such thing in America as an 
all-metal, lightweight, self-locking nut! Kaylock has shaved tons of dead weight 
from air-frame design. And make a note of this: It is taking its first step 
toward making the same contribution to engine makers. The new concept 
which has become standard with air-frame manufacturers will soon gain 
the same stature with engine designers. You should know about 
the new Kaylock hi-temp, high tensile 12-point self-locking 
nut. New today— it will be standard tomorrow. 

Call your Kaylock 
consultant and 
ask him 
about 
it. 




T O SAFEGUARD Sensitive radar installations from the 
elements, Goodyear Aircraft builds huge rigid 
radomes of structural plastic— and they will be built in 
sizes in excess of one hundred feet in diameter. 

AIR TRANSPORTABLE! These mammoth spherical 
structures are created from modular plastic panels 
which can easily be flown, in quantity, to ibe desired 
location— and tbe radome assembled on the spot. 

Close teamwork with M. I. T.’s famed Lincoln Labora- 
tory results in the incorporation of the very latest con- 
cepts into production design. 


HAVE YOU A RADOME PROBLEM? The facilities at 
Goodyear Aircraft are among the largest and most 
modern in plastics fabrication. All this is backed by 
unrivaled skills in design and production— experience 
that pioneered cockpit enclosures and airborne radomes 
— capabilities to analyze and meet your electrical and 
structural specifications. 

For design and production of rigid radomes to exacting 
requirements — you can't beat the skills and services 
available across the board at Goodyear Aircraft! Check 
into it now— WRITE: Goodyear Aircraft Corporation, 
Dept. 916AS, Akron 15, Ohio. 


ENGINEERED PLASTICS -One of Ihe Prime Copobllities ol 

good/I^ear aircraft 

Plants in Akron, Ohio, and Litchfield Park, Arizona 






Crushing acceleration and seating heat roust be endured by the 
electronic tubes in guided missiles. Even under these grueling 
conditions, tiny Raytheon tubes produce guidance impulses 
with steadfast reliability. This reliability is achieved through 
capable engineering and painstaking 
manufacturing and testing techniques. 

The choice of Raytheon Reliable sub- 
miniature tubes for use in these 10 
missiles is another example of how the 
30,000 men and women of Raytheon are 
contributing to the nation’s security. 

HavTHEON MANUPACTURiNC 
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AVIATION CALENDAR 


\iig. 5— Regional Technical Meeting < 






can Roclct Socict)' and the institute of 
tile Aeronautical Sciences. For details 
R. n, Linncll, General Chairman. Space 
F.aploration Meeting, 1100 N. Harbor 
Drive, San Diego 1. Calif. 

•Aug. 6-8— Special Technical Conference on 
N'on-LincaT Magnetics and Magnetic Am- 
plifiers, spionsorcd by the American In- 
stitute of Electrical Engineers, Hotel 
Slatlcr, Los Angeles, Calif. 

Aug 7.8-Anmial Conference, American So- 
cictv for Qualitv Control, Western Rc- 
gicni. El CortczTlolci, San Diego. Calif. 

Aug. 7.9-National Convention. OX? Chib 
of America, Hotel Statlcr, Los Angeles, 
Calif. 

Aug. 7-15— Modem Developments in Heat 
Transfer, Continuation Course, Universitv 
of Minnesota, Minneapolis. Minn. 

Aue. IJ-15-Confcrence on Electronic 
Standards and Measurements, National 
Bureau of Standards, Boulder Labora- 
tories, Boulder, Colo. Sponsored hv NBS, 
American Institute of Electrical Engineers 
and Institute of Radio Engineers. 

Aug. H-15-Scvcnth Annual Conference. 
Industrial Applications of X-ra 


V Hots 


Denvei 


s Operatic 
, Penn- 


s Research, 
Ivania State 


Universitv. Universitv Park, Pa. 

Aug. 18-19— Annual 'Western Regional 
Meeting, American .\stronantical Society, 
Dintcispcil .Auditorium, Stanford Univer- 
silv. Palo .Alto, Calif. 

Ang.'l8-20-Sccond -National Heat Transfer 
Conference and Exposition, Edgeuater 
Beach Hotel, Chicago, III. 

Aug- 19-22-W'estctn Electronic Show «r 
Convention, Institute of Radio Engineers, 
•Ambassador Hotel, Los .Angeles, Calif. 
fCoirf/micd on page 6) 
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When the success or failure of 
an entire program depends on 
the faultless functioning of 
every part-look to Ex-Cell-0 
parts and assemblies. They are 
products born of experience 
that has pioneered in the pro- 
duction of precision aircraft 
components for more than 35 
years. 

Contact Ex-Cell-0 today; 
we’d be happy to talk over 
your problems in the design or 
production of precision parts 
and assemblies. 






go first-class.- 


all tlie way 


Look for the Fairchild F-27. new luxury limousine of the 
air. It links small and irtedium Main Street communities and 
connects them to big city trunkline terminals v 
range jets will operate. Together, the F-27 and the big jets will 
provide— for the first time— all-thc-way luxury service through- 
out the nation. The F-27 is in a class by itself in performance, 
comfort, dependability and job capability. 

In addition to its personal passenger comfort features, the 
F-27 is in a class by itself as the instrument for generating new 
local feeder traffic to and from the trunkline jets. 


You ll go first-class all the way when you fly 

FAl RC H I LD 
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Airco 


Crosiey 


Crosley helps 
CONVAIR ^^880 
to keep a date 


Soon the Convair Jet 880 will take to 
the skies as one of the world's fastest jetliners. 
Sleek, smooth and strong — the luxurious jet 
will race the sun at 615 miles per hour! 

Convair has chosen Crosley to design 
and pi-oduce many of the 880's components. 
And while actual construction progresses, 
a Crosley team of engineer is "on site” at 
the plant to help insure speedy transition from 
design to production to maiden flight date. 

Crosby’s contributions to airframe construction 
include ail of the conventional t.vpes of 
assembly in addition to the newer methods 
of honeycomb, metal bond, and chem-milling. 
Equally important are Crosley's contributions 
to safety in flight, represented by such 
developments as Volsean — the electronic air 
traffic control system, or airborne navigation 
mid communications equipment, embodying 
advanced concepts of electronic application. 

For further iT\formation on Crosley's 
airframe and other capabilities write to the 
Vice President— Customer Relations, Avco 
Manufacturing Corporation, Crosley Division, 
1329 Arlington Street, Cirunnnali 25, Ohio. 


EDITORIAL 


Both Horns of the Dilemma 


Soviet policy for the last decade has been aimed at the 
twin objectives of weakening the U.S. military and 
economic power. With the crisis in the Middle East 
providing a sharp foen.s on our current situation, it is sad 
to record how tliis country is moving along both paths 
so ardently desired by our mortal enemies, llie two 
horns of the dilemma in which the Soviets liope to 
entrap us are already beginning to pinch. pcrcc|)tibh'. 

First, let us look at the relative militan- positions of 
the U. S. and the Soviet Union. A decade ago, even 
a'ith military budget cuts that were alreadi' beginning 
to erode the sources of this power, we were supreme 
with the atomic weapon and an intercontinental aerial 
delivery system— the Com’air B-36. Todav, wc find our- 
selves in a position where tlie question of whether wc 
have any significant military superiority left is an un- 
resolved matter of national debate, have seen the 
Soviets draw almost abreast in jet fighters and long- 
range bombers, forge slightlv aliead in jet transport 
development and take a lead in the development of 
ballistic missiles of both intermediate and interconti- 
nental range. 

Penfagon Soofhing Syrup 

The Soviets’ 4,000-mile firings of a complete ICBM 
that began last August arc a matter of undisputed record. 
In contrast, despite a great deal of sootliing symp and 
half tnitlis dispensed by top Pentagon six>kesmen, wc 
have not yet fired an Atlas, the first of our ICBMs, with 
ail of its propulsion units operating. Nor have wc com- 
pleted a full range test of the operational Atlas weapon 
system. In the iRBM field, we arc lagging ex'cn more. 
No amount of hair-splitting sopliistry bv Donald Quarles. 
Under Secretary of Defense, over whether an IRBM 
must travel 1,500 miles to qualify for the title and is 
disqualified if its range is only 1,400 miles can alter this 
grim fact. 

It is true that the destructive power of our weapons 
has increased enormously until a single F-lOO tvpe 
fighter can deli\’cr a megaton bomb ami a single B-52 
can unload at least 20 megatons on a single mission. 
But tbi.s progress has been gencrallv matched by similar 
Soviet advances. Again there is incontros’ertiblc evidence 
that the Russians were the first to actually test a hydro- 
gen bomb dropped from an aircraft and tlic first to 
detonate atomic missile warheads at high altitudes in 
ipenitional tests. 

Shrinking Force Levels 

Meanwhile, the size of onr forces in being lias'c con- 
stantlv shrunk. Army. Navy and Air Force have been 
subjected to constantly reduced force levels since the 
end of the Korean war. ^Vith the critical emphasis on 
forces in being that a nuclear war demands, it is hard to 
conceive the logic that on the one hand proclaims our 
firm commitment to use nuclear weapons against any 


aggressor and on the other hand reduces the forces in 
being on which this tyjje of conflict would depend. 

'1110 race in outer space exploration, while ih militan' 
value may still be many years from fruition, offers an- 
other example of how we arc carelessly mortgaging our 
nation’s future in the professed interest of “eeonomv." 
Even more saddening, is listening to our official apolo- 
gists of the U-S- Infonnation Service try to explain this 
deficiency to neutrals and our allies abroad. Few of our 
friends abroad are being fooled by this transisarcnt tissue 
of wishful thinking, and their respect for our ability and 
integrity shrinks accordingly. 

Almost eight years to the month after President Tni- 
man made the decision to resist Soviet aggression in 
Korea with armed force, we find ourselves on the brink 
of a similar situation in the Middle East. In the mean- 
time, wc have been pursuing a phantom abstraction of 
peace and reducing the lelatii'c strength of our militarv 
power while all around the world armed Communists 
were gobbling up new slices of territory and new peoples 
under one pretext or another, should now see 
clearly how futile it has been to prate moral platitudes 
while wc possessed neither the aimed might to enforce 
them nor the determination to aid our allies against 
their enemies. 

False Doctrine 

So, in a decade wc have gone from a position of un- 
challenged military superiority to a position that is cer- 
tainly challengeable and where any over-all margin of 
our superiority that may remain is hardly perceptible. 
Even more significant is the fact that the forces that 
liavc reduced our military power over the last decade 
are still in motion. As each day passes, we arc growing 
weaker, not stronger, \Ve are not only shrinking from 
the cost of maintaining adequate land, sea and airpower 
in being, but wc are failing miserably to make sufficient 
investment in research and development that is required 
to ensure our future. 

What many people do not understand is that the 
results of this determined and consistent effort to reduce 
our military power is also at the root of our current 
economic troubles. It has been a doctrine preached by 
all the advocates of reduced military strength that "«'e 
cannot afford" adequate militarv power and that main 
taining it “will spend us into bankruptcy.” 'File sim])lc 
truth of the matter, as proved by events of the past year, 
is that the exact opposite is true. When the foundations 
of the defense structure were severely shaken by radical 
new government .fiscal policies last summer, the tremors 
ucrc transmitted to the foundations of the entire econ- 
omy, They opened the cracks that have widened into the 
earrent recession. Thus, wc are now being gored bv 
both boms of a dilemma which is weakening onr mili- 
tary power and sapping our economic strength. 

—Robert Ilotz 
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HOW [LEVATED-TEMPERATURE MAGHESIUM ALLOYS 
HELP BOMARC KEEP FIGHTIHG WEIGHT 


Approximately 230 lbs. of magnesium is used in the airframe 
of the Bomarc, powerful surface-to-air missile- And for good 
reason: In each case, the specific application called for light 
weight and retention of strength, rigidity and other properties 
at elevated temperatures. The logical choice was sheet, extru- 
sions or castings of elevated-temperature magnesium alloys. 
EIAMPLESi 

BOOT. The body skin and doors of both nose and aft sections 
utilize 103 lbs. of HK31A sheet and castings. Resultant 
weight savings were 23 lbs., including a net reduction of 6 
lbs. by using a magnesium casting for a door frame structure. 


WING, RN AND TAIL. Ill Ib.s. of HK31A sheet were used in the 
wing, elevators and elevator stubs, fin and rudder. All lead- 
ing and trailing edges of control surfaces for wings and fin 
are HM31XA extrusions. Here another 8 lbs. were saved by 
using an elevated-temperature magnesium alloy. 


These are but a few instances of how precious weight was 
saved in the Bomarc. For more information about the use 
of magnesium alloys in aircraft, rockets and missiles, contact 
the nearest Dow sales office or write directly to us. thk now 
CHEMrcAL COMPANY, Midland, Michigan, Department MA 


YOU CAN DEPEND ON 


WHO'S WHERE 


In tlie Front Office 



uccring, KcIsey-IIavcs Co',' Dch^t.'^Mich"®'' 
International Telcplii.nc and Tclcerapli 
Corp.. N'tw York. N. Y„ elected the (ol- 
Icm-iiig five men vice presidents in its Can- 



Honors and Elections 


Scott Crossficld, North .\incrican Avia- 
tion test pilot, has been awarded the 1958 
Octave Chamite -\naid in Los .Angeles. 
Calif, for ‘‘significant and extended con- 
tributions to the study of human factors in- 
volved ill flight at cxtrcniclv high speeds 
and altitudes." 

A. F, Logan, vice prcsident-lahor rela- 
tions of Boeing .Airplane Co., has been 
appointed to the Management .Advisory 
Committee on Wage Stabili/alioii of the 
U. S. Department of Labor. Mr. Logan is 
the only representative from the aircraft 
indiistiv on the committee. 

T. <5. Coleman, picsulciil, Coleman Kn- 
girccrrag Corp,. has been elected president 
and board chairman of the Str.itcgic fiidtis- 


Dr. Paul J, Saiidiford. director of opera- 
tions rcse.arcii, TransOanada .Air Lines, lias 
been named to serve on the International 
Co-operations Committee of the Opcr.itions 


Changes 

Turner A. Sims, Washington representa- 
tive, Pratt & Whitney .Aircraft Division. 
Ihiited .Aircraft Corp. 

R. AA'. Cook, director of administration. 
Government Products Group. American M.i 
chine & Foundry Co., -Alexandria. Va. 

Doiigliis J. Hockcr. applications engineer. 
Military Contracts Division, Singer Mann- 
faetiiring Co., Bridgeport, Conn, 

G. H. Rathe, maiiagcr of inarletinp Mil- 

ness Machines Corp.. N'env A'orl, \. A'. 

|ohn M. S. Hutchinson, staff assistant to 
the president, Bendix .Aviatioa Corp., De- 
troit. Mich. 


INDUSTRY OBSERVER 

►Airways Modernization Board, at Defense Department rc(|ucst, is attempt- 
ing to lesohc the niilitary-iiirline controsersv user Doppler radar operating 
frequency (AW June 30, p. 2S). AMB will begin tests to determine how 
serious an interference problan will exist between airborne Doppler radars 
and ground-based air defense radars if airlines arc allowed to operate Doppler 
systems at 8,800 me. 

► Japanese Air Force is evaluating fire control system proi>osals in connection 
svitli the Grumman FllF-lF, U.S. mamifacturcrs who arc wing for a con- 
tract to sii|))sly the installation iucUidc Hughes Aircraft, AVestinghonsc, Pack- 
ard-Bcll, Radio Cor]>. of America and North American’s Autoiietics Division. 

► Contract eventually totalling about SIO million will be awarded witliin the 
next few‘ months for scry large, pencil bc-am parabolic antennas and pedestals 
for installation at the three far north sites of US.AF’s ballistic missile carh- 
syatniiig system for tracking incoming Soiict intercontinental ballistic mis- 
siles. Parabolas " ill be approximately 100 ft. in diameter, base a beam-width 
of ap]aroximately two degrees and einploi- a complex feed system resembling 
an org.in-pipc feed to pres ide switched bandwidtli c-apahilitv C‘xtending from 
VIIF through S-hand. Probably tsvo tracking radars will be required at 
each site. They will base surveillance cipability so that a tracking radar can 
substitute for a surveillance radijr tliat is inoperative. Likely bidders include 
American hfachine and Foundry, Blaw-Knox, GB Electronics and D. S. 
Kennedy. 

► United Aircraft Corp.'s recently-organized Missiles and Space Svstems 
Division is moving rapidly to capture its share of the market. Division 
already has pr<i|»sed a satellite with a 100-ton payload to the Defense 
Dejiaitnient. 

► Cap.ibilitics of University of Soutliern California engineering center's two 
pliasc wind tunnel w‘ill be extended to Macli 20 within the next veat. 
Present capability of titc tunnel, which is under the sponsorship of the Office 
of Naval Research and the .Air Force Office of Scientific Research, is Mach 8 
to 10. Altitude of 300,000 ft. can be maintained for approximately 10 hours. 
Confimious flow tunnel can be used for ICBNf studies. Tunnel is housed in a 
v-acmim tank 30 ft, long and nine ft. in diameter. 

► Russians recently failed in an attem])t to place tlieir fourth satellite into 

► Piper Aircraft’s new agricultural airplane designed to replace its liigh-wing 
PA-IS-A is expKctcd to receive CAA certification by the end of the vear and 
be available to customers in 1950. Piper aims to keep the price similar to 
that of the Super Cub which sells for approximately 57,300. 

► Air P'orec apparently lias abandoned proposals to base some Titan inter- 
continental ballistic missiles on "soft” .sites above ground, others in “hard” 
sites below ground. Present plans call for all Titan bases to be located 
underground. 

► General Electric's Aircraft Gas Turbine Division notes that on one day- 
in June tlierc were five milibiry vehicles in the air simultancouslv- in various 
parts of the U. S. flying at Mach 2 and powered Iry the companv’s J79 turbo- 
jet engine. The aircraft were the Com-air B-58, Chance Viiught Regiilus II 
missile. Lockheed F-104. Grumman FllF’-lF and Mcnoiinell F4I1. 

►Liilka bypass engine is shown in a sketch at the air museum in Moscow. 
Sketch shows a single-stage fan, a single-stage turbine and a relativciv low 
bypass ratio. Russians say sketch is only a “schematic” but that such an 
engine has been built. 

►Russia's 26 planetariums arc doing a land-office business jiving lectures 
on the Sputnik launchings. One of the be.st. located at Stalingrad and 
ec]uippcd with Eia.vt German projection equipment, gives a ]jopular lecture 
every hour for four hours running each afternoon. Lecturer correctly 
credits U.S. with three satellites. Russia with only one, and makes no 
mention of the greater size of the Soviet vehicles. 
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tomorrow’s helicopter — flyings today 


(2ot^ozaiion— 

MORTON, PENNSYLVANIA 


Washington liouncliip 


Defense Reorganization 

Outlook IS tiiut tlio Soii.itc rtill follms tlic House 
c.vmiplc uiul hulk Jt fiMiig Assistunt SoctcUrits of De- 
fease a free a iii to gis e orders tt itliiii tlie inililars sen ices, 
'Hie legisliition prmidiiig for reorganization of Defense 
IX-piirtment is dm for action on the Senate floor this 
neck. 

In apprmmg tlie measure last week. Senate Armed 
Scniccs Committee nrote in a provision whicli vsnnld 
re-qnire tlic assistant secretaries to obtain delegated 
autlioritv from tltc Secrctarv of Defense and to evercisc 
this authority throiigl! the scrsice secretaries, 

• Defense Sccretarv Neil McElrov, hosvcier, strongh 
urged command authority for tlie assistant secretaries 
riser the sets ice secretaries ssitliout specific aiithorizatioii 
from the Defense Secretary (,AW June 2 s. |i. 22K 

The armed sersiccs group tiid insert language .stating 
that the Secretary of Defense is absolute boss oser the 
entire inilitarv esbiblishment. The Senate coininittie also 
ss'cnt along ssitli the House in placing strings on the 
Defense Secretars- in making changes in "major" com- 
Isatmit fmietions. One member of the Joint Chiefs of 
Staff amid decide a function "major." thus making any 
change in it subject to seto by Congress. The main 
objective; to assure that the Nlariiie Corps and nasal 
aviation ssoiild not be arbitrarily 'abolished by a Defense 


Space Committees 

It will be necessary for the Senate to amend its rules 
before it ean approve a Standing Cominittc'e on Acto- 
naiitical and Space Sciences, since Senators gencnilU- 
cannot serve on more than two standing committees 
except certain S|)eeificd connnittet's. 

A tesolution has ala’ads been introduced In Sen, 
I.Midon B. Johnson (D.-Tt-x.) and Sen. Styles Bridges 
(iL-N’.H.l which would create a n-maii standing com- 
mittee on aeronautics and space sciences and add the 
Committeo to the list of tliose wliosc membets Could 
sene on three standing committees. 

A resolution is pending in tlie House which would 
create an "across tlic board" standing committee along 
tiu' same lines. Purpose of both committees, when 
approved, will be to survey and review aeroii.uitical and 
sp;ia’ activities of tlie National Aeronautic and Sp.icc 
Administration, authorized by Congress last week (se-c 
page IS). 

USAF, Navy Obligations 

USAF and Navv obligations for aircraft and related 
|)rocHrciiKiit contracts during the first eleven niontlis of 
I 'iseal 1958 ajiproxiinated the amount for the vunie h iscal 
1957 period- 5S.6 billion. 

• USAF obligations lagged, S6.6 billion as coinpaa’d vvitli 
S6.7 billion For the I'iseal 1957 period. 

• Navy obligations were S2 billion as aniiparcd with S1.9 
billion for Fiscal 1957. 

F.xix'nditiires for aircraft and related procureiiieiit dur- 
ing the eleven month period were substantially up. A 
total of S9.1 billion as compared vvitli SR.5 billion for 
I'iseal 1957. 

USAI'" exjX'nditures were up from Sfi.6 billimi for the 
Fiscal 1957 period to S6.9 billion. Navy expenditures 


of S2.2 hillion eiiniixired with S1.9 billiun For I'ise.ii 
1957, 

MATS Debate 

There is a growing iiidiciition that Congress may act 
by next yv.ir on legist.ition tliiil vvimid guarantee a share 
of tJie government tr.iii'portatioii busints'. to eoinmercial 
airlines unlcs.s the Mililaiv .\ir 'Iniusport Svnice 'ohiii- 
tarily turn' over more traffic to commercial t-.irriers in 
the meantime. .Airlines h;i\e long charged that M.Vl'S 
has tx'cn niuiiiiig an airline-ty pe operation in competition 
with eominercial carriers instead of jieiforining its basic 

If legislation is introduced during the next session 
of Coiigte.ss. it has been hinted that it might he along 
the lines of the Maritime .Vet forimila which gives tho 
.'hipping industry 50'/ of go'ernnicnt business. 

Holloman Charge 

Witnesses before the Senate \filih.ir' .Appropti.iliotis 
Subronimittec charge that the .Air Foree Missile Develop- 
ment Center, Holloman .AFB. N. M„ is the object of 
discrimination. 

Daniel R. Brciiton, repaseiiting .Alamogordo. N. M.. 
told the subcommittee that the government ha' invested 
mote than SI 50 niillioii in perfecting a highlv-iustrii- 
iiiented land range at llolloinan and is now du|'lic.vting 
these facilities, or supporting private iiidustrv, to dupli- 
cate them elsewhere. 

"If ihc facilities at Holloman had been used to 
staticflil' test the A'anguard and other doomed satellite 
rockets, they amid have been proven out previous to 
firing, saving the taxpavers of .Anieric.i millions of dolluts 
and such national eniharnissnient and liiiiniliation as this 
n.ition has never before experienad. and the well-bred 
mouse would have been found several days ;igo." 

Others ex|)ressiitg cona'rn over Holloiiiaii include .Sen. 
Clintoii P. .Anderson (D.-N'.M.) and Sen. Dennis Chavez 
(D.-N, M.). sviliaimniittee chairman. 

National Air Museum 

Congressional approval of a bill authorizing a National 
.Air Mviseum for AA'asliington doe' not appear likely this 
session due to a controversy in the ilini'e over where to 
locate the building. 

The Senate ajiprosed a mc-asure authorizing construe- 
tioii of a building for this purpose, hut the bill lias 
become .stalled in the House vviiere arguments continue 
over wlietlier to use tlie old Pension building, constrvrct 
a new building in the District or loc.ite the inusciiin in 
nenrhv Marvlancl. 

AMB Change 

I.t. Col Carl B. Fisher (USAl't has been nanictl acting 
deputv technical dittefor of the .Airways Modernization 
Board and "ill also serve as acting technical director, 
following the de|j.irture of James L. Aiiast to accept an 
executise position with Tear Inc. (.AW Jvnie 25, p. 17). 
Prior to lii' new assiginncnt, Fisliet had Iwen special 
assistant to AMB's I'echnic.il Director and project man- 
ager of the igency 's data proa's'ing ;uid display system 
program. — AA'ashington staff 
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S pace T ech n ology 


NACA Wins Approval as Space Agency 


Capitol Hill approves proposal for nation's first 
space agency; niiclens to be established by NACA. 


By Ford Kastman 

'\Vasliin|toii-I''(itty-thrce-vc-ar-old Na- 
IiDiial Ad'isnry ConinutlKC for Aeronau- 
tics is preparing to e\ol\e into the 
nation’s first cii il space agciiev, working 
tlirectls with tlic President, on luitiiorih 
granted in legislation passed last 
hr- lioth liouses of Congress. ' 

'Hie new National .Aeronautics and 
Space Administration, witli NACA as 
Its nuelens. w ill lia\e jurisdiction o\er all 
eis'ilian aeronautics and space ucti\ities, 
with the l>efensc department retaining 
eontrol over projects of military salne. 

The President is giren responsihilitv 
for the o\et-all polics'. plans and pro- 
grams of the agctics' under the legisla- 
tion which ciosch resembles tcconuncn- 
dations originallv presented to Congress 
hv the chief executive. l•'o^lnaI presi- 
dential approval vras expected. 

In addition to establishing police 
.md dcvelo]jing a national .span- pro- 
gram, the President is given authoritv 
to dctemiine which projects arc mili- 
tary and which are civilian and tn desig- 
nate and fix rcsponsibilitv for direction 
of aeronautical and space projects, lie 
will be aided bv a nine-incmbcr Na- 
tional Aeronautic.! and Space Council 
similar in status to the N.itional Security 
Council. 

I’he council will be coinposeil of the 
President, who will preside oscr meet- 
ings, the Secretary of State, defense Stc- 

ditioniil mcnibet from the federal giiv- 
cniinent and three from civilian life 
who are prominent in science, engi- 
neering, technologv, education, admin- 
istration or public affairs. 

A goveimnent delegate can desig- 
nate another officer of his department 
to .serve as his alfctnatc at meetings 
V liich he cannot attend. Ap|)oiiitmcnt 

firmation by the Senate. 

I'lic emincil will be pennitted to 
employ a staff hevided liv a civilian 
exeaifive secretary appointed bv the 
I'lesident and sutjcct to confinnation 
In the Senate at an annual salan’ of 
s^O.OOO. 

The bill represents a compromise hc- 
hveen House and Senate versions of a 
National Space .Act which differed 
sharply over the authority and power 
to be delegated to N.AS.A and its ad- 
luinislnitor. 


I'hc House earlier had approved a 
measure placing ciiiitiol of tlic U. S- 
spacc program in a civilian agency 
headed by a single director and advised 
bv a 17-inan board as originallv tecom- 
inended by the President. The Senate 
version called for a sevcn-maii policy 
board to plan and direct the space pro- 
gram and a civilian agency headed by 
a single director to operate under the 
noard’s direction. 

Both bills gave tlic President final 
authoritv over decisions. 

President's Authority 
Under the ctimptoinisc bill however. 
Ilic I’re.sident has been given direct rc- 
s)K)nsibility over the followiiig duties; 

space activities, including the policies, 
plans, programs and accomplishments 
ef all agencies of the U.S. engaged in 

• "Develop a comprehensive program of 
aeronautical and space activities to he 
ciUKluctcd by agencies of tlic United 
States. 

• "Designate and fix tcsponsibilitv for 
the direction of major aeronaiiticjl and 

• "Provide for effective cooperation bc- 
Iv'cen tilt National Aeronautics and 
Space .Administration and the l')efense 
ITepirtmcnt . . . and specify which of 
snc)i activities mav be carried on con- 
currently by both agencies, notwith- 
standing the assignment of prim.arv re- 
sponsibility therefore to one or the 
odier of such agencies. 

• "Resolve differences arising among 
departments and agencies of the U.S. 
vvitli respect to aeronautic-ai and .space 
activities under the act, including dif- 
ferences as to vvhctlier a particular proj- 
ect is an aeronautical and apace activity. 

Responsibilities of N.AS.A, under the 
compromise bill, are: 

• “Plan, direct and conduct acnmaii- 
tical and space activities. 

• “Arrange for particijiation by the 
scientific conimunitv in planning scien- 
tific measurements and observations to 
be made through use of aeronautical 
and space vehicles and conduct or ar- 
range for tlic conduct of such measure- 
ments and observ-ation.s. 

• “Provide for the widest practicable 
and appropriate di.sscminalioii of in- 
formation conwrning its activities and 
lilt results thereof-’’ 

fn addition, the bill authorizes N.AS.A 


to assume specific powers ncccssarv to 
carry out its functions. 'Ibcse include 
authorizations to: 

■ Acquire, operate and maintain neces- 
sary laboratoiies. research and testing 
sites .ind facilities, aerimauticnl and 
space vehicles vvitliin or outside the 
continental U.S. 

• Accept unconditional gifts or dona- 
tion.s of services, money or propertv , 

• Enter in contracts, leases or agree- 
ments for research and development of 
s|Mce projects and, where possible, en- 
able small-hnsiness firms to participate 
equitably in the work. 

• Use, with tlicir consent, services. 
cqui|)mcnt, personnel and facilities of 
federal and oilier agencies which could 
aid the space program. 

• Appoint such advisory coinmittces 
dc'cmed appropriate for purposes of 
consultation and advice. 

• Establish such offices and procedures 
within the administration to provide 
for the greatest possible coordination of 
ill activities with related scientific and 
other activities carried on bv other pub- 
lic and private agencies. 

• Employ aliens, subject to security in- 
vestigations. without regard to statuton 
provisions pruhibiting pavnient of com- 
pensation to aliens. 

• Em])lov retired commissioned of- 
ficers of tile armed forces and compen- 
v-ite them at the rate esfablished for 
the positions occupied bv tliein within 
tlic administration. 

• AA’ith approval of the President, enter 

vvliitli members of the armed forces 
may lie detailed Irv the service sccretarv 
to perform funclions under the act to 
the same extent vvhicli they might be 
assigned in the Defense Departinent- 

• Settle damage claims not to exceed 

s;,ooo. 

Salary Scale 

In creating NASA, the bill pro- 
vides for the appointment of an admin- 
istrator at an annual salary of 522,500 
and a deputy administrator at a salarv 
of S21.500. Both arc to be appointed bv 
the President and arc subject to Senate 
confinnation. 

Tlic administrator is given authoritv 
to fill a maximum of 260 scientific en- 
gineering and administrative positions 
at a maximum salarv of 519,000 a vear. 
I’cn of these positions could be com- 
pensated at 521,000 a year. 

I’lie administrator also may estab- 
lish the civil .service entrance grade for 
starting scientific and engineering per- 
sonnel at a level two grades higher 
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dian the grade provided for under the 
Classification Act. 

Another provision of the bill ])ro- 
vides for the creation of a Civilian- 
Military Liaison Committee to ussiiro 
full and efficient coordination and co- 
o]»iation between the civilian S|)ace ad- 
ministration and Defense Dcpirtinent. 
Chaitman of the committee will be ap- 
pointed by the President and subjected 
to confirmation hv the Senate and will 
receive an annual' salarv of 520,000. 

’I'iie coinniittce will "be composed of 
one nr more representatives from tlic 
Defense Department and one or nnire 
fiom the .Arniv. N’aw and .Air l'’orcc, 
plus an equal nninber from N.-\S.\. 

Purpose of the committee is to )xt- 
init tlic adinini.stration and I'Jefcnsc 
Deprtincnt to advise and consult with 
eacii other on all matters within their 
respective jurisdictions relating to aero- 
iiautiwl and space activities and keep 
e.'ch other fiiilv informed on their re- 
spective activities. 

Patent provisions in the final bill 
were modified from previously approved 
prov isions after industry strcnuouslv oh- 
jeefed on the Ivasis that it g.ive all'cnn- 
trol to the government. 

Under the new bill, flcxihililv was es- 
tablished in order to try and serve both 
public interest and the government and 
furnish incentives and initiative for pri- 
vate invention and discoverv. 

llic bin passed by the Scnalc also 
called for a joint congressional coiii- 
inittee. and a similar provision w-as 
eliminated bv the House before ap- 
proval of its version, 'llic conference 
committee bill containetl no mention 
of congressional cominitte-cs, thereby 
pcrinitling both the House and Senate 
to create its own cominittees. 

Boein" Issue Sold; 
Doufjlas. NAA Rejiort 

New 'i'ork-Hociug .\iip1.mc Co.’.s of- 
fering of two debenture issues totaling 
S70 million was faitlv siicccssFiil last 
week with the bulk of the issue sold. 

Boeing reduevd the offering bv 520 
million just before the formal offering 
date, blit did not postpone the entire 
issue as the Martin Co, did f.AW’ July 
7. p. 5-t). Financial sources .said a de- 
cline in the government bond market 
had forced up corporation bond interest 
latcs and while Boeing was willing to 
pay more than 5%. Nhirtin was not, 

Boeing's offering w-as in two parts, 
one a public offering of S40 million 
sinking fund dcbentiircs vielding 5,127f 
to maturity. Ibis w-as planned as a 560 
million offering, ’llic other issue. S50,- 
597,600 in 4% convertible dehoiitures. 
was offered to stockholders onlv and 
was selling at a nreminm because the 
stockholder’s purchase rights arc salable 
<ind because of tlic conversion feature. 



Martin Ground-Tests Titan ICBM 

Fiist photo of US.\F’s Tilnii iiitcrcominciibil ballistic missile was taken from five miles 
awov. I’ichiic shows tlic 5,500 mi. range missile niidetgoiug static tests on balileship 
shind near tlic Marb'n Co. plant at Denver, Coin. Componv has completed scv-cral gioiind 

tests and missile is esiscctcd to fiist flight in October' at Cape Canaveral, l'1a. (AW 

Jan. 6, p. 25). Titan is 90-ft. lon|. Tvvn stage liquid prn|>cllaiit rncket engines arc built bv 
Aerofet General Corp. (Copyright Metropolitan Television Co.) 


Each 5100 debciitiite is convertible to 
two shares of Boeing stock, quoted last 
week at around S45 a share. 

Boeing will use the monev in part to 
retire short term hank debt of more 
than -5110 million. 

Other financial reports; 

• Douglas Aircraft’s first half earnings, 
under pressure from write-offs for the 
DC-S commercial jet transport program, 
declined to 512,645,000 compared with 
516,674,000 for the same period last 
yt-ar. ,DC-R write-offs rose from Sib 
million last vear to 527 million this 
vc;ir. Sales rose from 5565,550,000 to 
5595.974.000. 

• North .-Ai-icricaii .Aviation's net in- 


come for the first three e|uartcrs dropped 
from 526.604,000 or S5.52 a share last 
year to SIS.225,000 or 52,27 a share 
this vear. Sales also declined, from 
S957.095.267 to 5678,879.646. 

• Pi|H;r .Aircraft Corp.’s sales picture 
showed sign.s of recovery in the third 
fiscal quarter, 'ibe 15.95^ decline at the 
six-months mark was cut to 6% as of 
June 50, compattxl to like periods of 
I'iscal 1957, tlic companv reports. 

Sales as of June 50 totaled 520,245,- 
210 comiwred to 521.525,508 for the 
nine months |)ctiod of Fiscal 1957. Net 
income at the end of the current third 
qiuirtcr totaled 51.601,571 compared 
to 52.420,026. 
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NACA Prepares for Expanded Mission 


Moffett Field, Calif.— National Ad- 
'isorv Committee fot Aeronautics’ week 
of great change was marked by a dis- 
play of its already cxten.sisc space re- 
search efforts at the triennial inspection 
of Ames Aeronautical Liiboratoir here 
last week. 

As the -f3-yc.ir-old agency prepared 
for the transition into the greatly ex- 
panded National Aeronautics and Space 
Agency, the mood was one of nostalgia. 
Dr. Hugh L. Drvdcn, Director, said this 
“mav well be the last meeting of the 
NACA as such," 

Dr. Smith ). Deffrance, director of 
Ames, told the 1.100 industrv, military 
and congressional leaders attending the 
thrcc-day crent that space problems al- 
ready are requiring 30% of NACA's 
research effort. 

Dr. Drvdcn assured them, howeser, 
"tliat nruch work is being done on air- 
planes and missiles, including low speeds 
us well as high speeds, civil as well as 
military aircraft, and operating prob- 
lems as well as advanced research.” As 
examples he cited coirtinning ballistic 
nose cone «ork, research on US.\F's 
Mach 3 B-70 bomber and studies that 
might soinedav lead to a 2,000 mph. 
transport. 


Space research ureas highlighted; 

• Environment. 

• Behaxior of uii under the impact of 
'•chides mo'ing through it at satellite 

• Control of attitude and stalrility of 
satellites both in orbit and in rc<ntry. 

• Piloting control piolilciiis. 

• Behavior of materials at re-entrv tem- 
peratures and use of aerodynamic de'sign 
and cooling techniques to combat re- 
entry heating prohlcms. 

• luvestigation of tliennal-nuclear and 
nuclciir-clcctric propulsion. 

New facilities at Ames for the studv 
of space flight ineiude: 

• Hypersttnic ballistic range that can be 
ii.scd to simulate light in atmospheres of 
earth and other planets at speeds up to 
16,000 mph. Instrumented range is 
300 ft. long. Models J in. dia, arc 8red 
along the 8-ft. dia. chamber by a helium 
gill) 200 ft. long. Gun is intended pri- 
marily for studies of aerodynamic heat- 
ing at realistic atmospliere entry speeds. 
Air in tlie chamber is at rest, so models 
fly through air of uniform pressure, 
density and tempaature. Air can be 
replaced by other gases to simulate at- 
iiio.s|)liercs of other planets. 

• Atmosphere entry simulator. A larger 


model of a simulator that licgan operat- 
ing IvS months ago, this facilitv is used 
to determine total o'Cr-ull effect of 
flight from abo'c the atmosphere dowi' 
to .sea le'-cl, whereas bypctsonic ballis 
tic range is used to stud'’ effects of flight 
at selected pressures or altitudes. 

• Tryenty-two caliber models arc fiieil 
from a special higli-'clocit) gun into 
a small scale model of the atmosphere 
Densifs sariation of the atmosphere is 
simulated h'’ releasing ait from a high- 
pressure tank through a unique trumpet- 
shaped nozzle, llic air expands in sucli 
a svav that its densitv decreases just 3S at- 
mosphere dqiisity decreases "ith alti- 
tude. Model therefore experiences in a 
few thousands of a second tire decelera- 
tions, stresses, ptcssiites and tempera- 
tures of actual entry, 

• Gun-fired models in supersonic frcc- 
flight wind tunnel. Although tliis facilitv 
has been used for some time in such 
work as the ballistic missile and X-15 
programs, it is non- being applied to 
problems of safe reco'cry of satellites 
and to additional ballistic missile test- 
ing. Models arc fired from small, 
smooth bore guns. Plastic sjibots arc 
used to adapt and align the model. 

It will be especially for studies of 
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NEWEST Ames research tool is a light-gas 
gun foe tests at speeds up to 16,000 iiipb. 


in Space Age 

glide vehicles that fly at iicatlv constant 
altitudes for extended periods. 

Sliock tube at Ames Laboratory pro- 
duces air with temperatures of more 
than 25,OOOF for duplicating some of 
the conditions experienced b\ satel- 
lites and spaa’ 'cliiclcs entering the 
atmosphere. 

Mixture of h'cliogen and ox'geii is 
exposed to heat and coni|)rcsscd helium 
in a combustion chamber. Diaphragm 
between combustion chamber and tube 
is ruptured and hot helium flows into 
tube at high speed and forms a shock 
wave, .^ir compressed by this shock 
blows through nozzle and past model, 
simulating licat and energy of air pas.s- 
ing O'cr \ehicte trineling through at- 
mosphere at spaxl. I'lo'v lasts a few 
thousandths of a second, long enough 
to measure the rate at which the models 
heat. 

In anotlier presentation, -\mcs scien- 
tists demonstrated the use of a small 
ion beam accelerator to check the ero- 
sion of test specimen.' in a 1 3,l)(l0-nipli. 
stream of charged particles. Copper 
models were found to he polished and 
pitted by the impact despite the rela- 
ti'xjly low mass of the piirticlcs. N.^C.-\ 
has concluded. Iiouc'cr. that ion ero- 


sion poses comparatively little difficultv. 
-Allies accelerator uses nitrogen or oxv- 
gen ionized by radio frequencies propa- 
gated in a chamber evacuated to a 
pressure of one 1.000,000th of an at- 
mosphere. Excitation of the aluniinuni 
test model b\ the ion stream caused it 
tu emit radiation in the blue and iiltra- 
' iolct bands of the spectrum. 

Ionization of atmosplicric particles by 
the incoming space snip may aeatc a 
heating problem downstream due to tlie 
release of energy during recombination 
of the atoms. It also offers the oppor- 
tunity of using magnctoli'drodvnamic 
tccliniqucs to deepen boiindari Inver 
and reduce friction he-ating. Conductive 
gas can be driven away from the skin 
by CTcating a magnetic field of proper 
polaritv. 

Re-Entry Attitude 

Aspects of stabilitv and control were 
outlined for orientation of satellites for 
such important phases as reconnaissance 
and proper rc-entrv attitude. 

Proper combination of satellite spin 
rate and distribution of masses within 
the satellite would make it continue to 
]»int in one direction as it circles the 

Natural forces on a suitablv designed 
non-spinning satellite will tend to keep 
one axis pointing toward earth. Using 
mass distribiirion of a duinbcll shape as 
an example, it was shown that there will 
be minute differences in gravitational 
attraction on portions of the vehicle 
closest to and farthest from the carlli. 
This difference in fora-s will tend to 
keep the longer axis pointed toward 
center of the eiirfli. 

If such a satellite were disturbed from 
this stable attitude, as it might during 
laiinching. it will oscillate slowlv back 
and forth iiulcfiniteh- in the manner of 
a frictionless pendulum. Fcasibilitv of 
attitude control of manned satellite 
tlirmigli use of |jrinciple of momentum 
was demonstrated with 'im|)le spinning 
flywheel to cause a sinmlated satellite to 
rotate in opposite direction. 

Gyrosaipic fora used for control wsis 
shown with flywheel rotating in vertical 
plane. By turning the plane of rotation 
of the fteeb spinning wheel, direction 
of the satellite can be altered at will. 

Use of small jets for rotating space 
craft w-as demonstrated bv Inimau acti- 
vation and automatic "stable platform" 
similar to equipment used fot Inertial 


NACA Coverage 

iviinial inspection nf Nab'onal 


Stone. I.os -\ngcles liurean chief; Evert 
Clark, space technology editor, and Rus- 


navigation nf long-range planes, missiles 
and ships. In one application, as the 
simulated satellite was rotated, the 
stable islatform activated air jets to drive 
the siitcllitc back to its original position, 
illustrating liow the bodv can be nvain- 
tained in a fixed attitude despite dis- 

Platform also was ada|)tcd to change 
tlie orientation of the satellite, as for 
keeping a reconnaissance system point- 
ing amtiiiuouslv earthward, bv being 
made to rotate at constant rate instead 
of maintaining its initial heading- Rela- 
tive motion between the stable platfomi 
and satellite supplied electrical sign.il 
which operated air jets to bring the sat- 
ellite along with the stable platform. 

Scientists tackling pilot control prob- 
lems at ,\mes flirougli research witli 
simulators have concluded that scat-of- 
tlio pants indications, once considered 
unreliable, provide good cues for the 
space pilot and arc often neeessarx’ to 
good simulation. In one simulator pro- 
grammed to confront the pilot with the 
control problem in atmospheric entry 
from 43-mi. altitude and 13,000 nipb. 
spa'd to 13 mi. and 1,100 nipli-, scien- 
tists were obliged to complicate the 
equipment b\ imposing the true pitch 
and roll motions upon the pilot. 
Simuloted Entry 

It wav demonstrated that a pilot was 
capable of flying a simulated entry more 
smoothly and precisciv with the vestibu- 
lar and kinesthetic sensations created bv 
these motions than with instinmenf 
references alone. NACA has found that 
pilots react more quickly to these tradi- 
tional attitude cues than to visual in- 
puts. Slow reaction tends to result in 
overcontrolliiig and the initiation of at- 
titude oscillations which arc difficult to 
damp with the low dvnaniic pressures 
at extreme altitude. 

Analog computer-based equipment is 
capable of supplving variation of aero- 
dynamic effects to suit variation in 
speed, altitude and control technique. 
'Ilie simulator is iis useful for training 
as for research. Expense and liazard of 
early manned satellite and spacecraft 
flights demand a minimum number of 
test flights and virtually eliminates the 
possibiTitv of training missions- .\s a 
trainer, a simulator must offer the pilot 
the same distraction he will meet in 
actual flight. 

Ames seienfisis now are developing 
equipment to simulate high speed lanil- 
iug approaches and cither paracluite 
final descents or normal landings. 
Landing problem must include those 
created by the peculiar aerodynamics of 
vehicles intended to cope with tlie de- 
celeration and heating of atmospheric 

A probleni clarified bv simulation of 
entrv is the "skip" caused by a sudden 
increase in the effectiveness of aerody- 
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mimic surfaces at an altitude of about 
is mi. I'o this point, the pilot is ab- 
sorbed witli the task of maintaining a 
constant attitude without benefit of 
any aerodynamic effects. 'Ihe exponen- 
tial rise in atmosplicric density with de- 
creasing altitude then introduces prob- 
lems before it offers much of a means 
of solution. Simulator flights sliow that 
coincident w ith a leseting off of the rate 
of descent, the pilot encounters diffi- 
cults' in maintaining a five degree nose 
up attitude sclectc3 as a suitable one 
for entrv. Skip rcaits at losvcr altitude 
but is more controllable there. 

bine attitude control is essential. By 
holding it constant, the pilot is enabled 
to predict his landing point within ^00 
mi. This could be tire difference be- 
tween landing at Edwards .^KB and 
landing in the Pacific Ocean since neg- 
ligible range at low altitude will limit 
the possibility of correcting earlier 

To cope with sesctc problems of aeto- 
dvnamic heating associated with re- 
entry vehicles. NACA researchers are 
imestigafing design and operational as- 
|x;cts of various surface cooling schemes 
including r.iduition. internal cooling, 
transpiration cooling, heat sink, ablation 
and conduction, as well as combinations 
of tlicsc mctliods. 

In spite of the great amount of ssnrk 
alreadv done on re-entry problems, ad- 
ditional facilities arc required to extend 
research in this field. One of these in- 
stallations, nosv being developed at 
,\nics Laboratorv, is a wind tunnel using 
helium to attain speeds up to Mach 
2fi to cover the critical range up to 
satellite speeds. 

Pilot model of this facility is now 
under construction. 

As a general premise, re-entrv bodies 
should be blunt if heat absorption is to 
be minimized. Ncsertlielcss. N.ACA re- 
searchers ate continuing inscstigation of 
slender bodies because of their higher 
flight cfficicncs-. despite ad'ctsc heating 



SURFACE pitting by ionized gasses studied. 


fharacteristics. Boost-glide veliiclcs must 
be slender to obtain long flight range 
and inancuvCTability in the atmo.sphctc. 
Complicated methods of cooling may be 
requited to make these shapes siinise. 

Chemical, thermal-nuclear and nu- 
clear electric rockets uere discussed as 
)>robable space propulsion systems by 
Lewis I'liglrt Propulsion Laboratory 
personnel. 

It was pointed nut that for the 
liigh energy propellant combination of 
hvdrogcn and fluorine, theorctiea] v'al- 
iies of specific impulse arc a function 
of the percentage of hvdtogen weight 
to total propellant weight. 'Iliis viclds 
Iwn possible figures depending on 
wlietbcr expansion in the nozzle is 
"frerzen" (dissociated and not recom- 
bined or "equiUbrium’’ recombined). 

Equilibrium expansion would pro- 
tUice specific impulse of about dfiO, 
while frozen expansion would result in 
a figure of about -130. Difference is due 
to heat released by recombination of 
the ionized propellant gases. A Less’is 
sjjokesinan said research will be carried 
out to determine wliich type of ex- 
pansion really occurs. A second factor 
in favor of equilibrium expansion is the 


fact that the optimum propellant com- 
bination requires that only 5-6% of 
total |)ropc]lant wciglit be hydrogen, 
while frozen expansion requires that 
hvdrogen be 15-19% of flic total. 

The Ames scientists presented tlie 
results of a study of 2.000 inpb. long 
range airplane design. Airframe con- 
figurations shown were radical. Engine 
inlets, another kev design problem, con- 
trolled sliock waic positions by tech- 
niques \crv similar to those already in 
use in supersonic mihtarv airplanes of 
shorter range. 

Turbojet engine efficiency rises ctm- 
tinuonslv with speed and acceptable 
lift-drag ratios have been obtained at 
high subsonic speeds bv use of thin, 
swept wings and careful design to min- 
imize wing-bodi’ intctfcrcnce drag. 
These efforts and techniques were dis- 
covered or grew out of research in the 
past several decades, much of it done at 
Ihe X.\CA Laboratories. Their intelli- 
gent use bi' the aircraft industry has 
made possible current high subsonic 
transports and bombers. 

Long range planes capable of super- 
sonic speed are a different problem be- 
cause of the appearaiice of wai’c drag 
to knock down lift-drag ratio and pro- 
pulsive efficiency losses incurred at the 
engine inlet and exhaust cxit- 

As starting points for more detailed 
future design work. NACA di.splaycd 
two aerndvnamic sliapes vvhicli might 
vicld workable long range, 2.000 mph. 
transports. One model was essentially 
a flving wing with 80 deg. sweep at the 
leading edge’ to keep the entire wing 
within tlie wing-fuselage juncture shock 
wave. M’ith this mucli sweep, cliord-wi.se 
flow is subsonic over most or all of the 
wing. Ilii-s permits use of a rclativclv 
thick wing with rounded edges while 
bolding wave drag to a minimum. 

The design is also intended to mini- 
mize drag due to lift. R. T, {ones of 
Ames reports that tiecaiise of ininimuni 
drag due to lift at supersonic speeds, 
wing must be stretched in the strcani- 
wisc direction as well as spanwisc. lie 
also reports that load distribution mast 
be clli|)ticil in all directions and not just 
on tlie spanwisc axis as in the subsonic 
rase. NACA lias achieved the elliptical 
loading by use of a radical amount 
of twist in the wing. 

In tlic second model, N-ACA souglit 
to maximize lift-drag ratio bv using a 
high-wing design v\itli down-turned 
tips to create a favotuhle pressure 
field through mutual interference be 
tween the tips, and fuselage and the 
wing. Emphasis vva-: on minimizing 
vv-avc drag due to wing thickness and 
wave drag due to lift. Tlic lift from 
the fuselage-created pressure field would 
have a distribution lending to minimize 
drag due to lift. Down-turned tips di- 
rect sonic of the air displaced bv the 
fuselage downward. 


New IAS Press Policy 

Los .Viigelcs— Institute of the Aeronautical Sciences will begin a new policy of 
information service to the technical and genera] press as a result of action taken by 

Adequate facilities for press coverage of IAS open meetings has been a growing 
issue since the joint TVS-.-\ir Force Dflice of Scientific Research space svmposinin 
in Denver last spring and came close to an open break between the w-orking press 
and l.\S staff at the eariv technical sessions of the svimniet meeting here (.AW Julv 
14. p. ?7). The issue was raised before the IAS coimeil meeting and the followini 
statement issned; 

"At a regular meeting of the council of tlie Institute of ILic Aeronautical Sciences 
held in the Colonial Room of the Ambassador Hotel today l|nly 10), tlie ejiicstion 

age of rapid technological .advnncc. the council instructed the .staff to make a study 
of the requirements and approved a snbstantiatly augmented budget to provide mure 

The I AS coiinei! action leceived favorable coinincnt in Los .Angeles papers. 
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Stever Proposes ARDC Reorganization 


By J. S. Blitz, Jr. 

Washington— Explicit clungcs in ot- 
.•nizatioii, mamtgumeiit philiisiiphy, 
nancial procedures and jittsiiuncl poli- 
cies for Air I'orce rcst-.ircli and develop- 
ment programs recommended by the 
ad hoc Stever committee would alter 
the CDmiiiiind and mission of tlic 
Deputy Chief of Staff, lOevelopmciit. 
and tlie .Air Researcli and Dev elopment 
Cunuuaiid. 

Other changes proposed by the 
US.AE Scientific .Advisnrv Board com- 
mittee (AW July 14, p. 29) would; 

• Lately answer industry pleas for mote 
realistic profit incentive on research 
and development contracts. 

• Stop the present rotation system of 
project officers that places new and un- 
familiar personnel in vital icseatch po- 
sitions at regular time intenals. often 
at the cost of progress. 

The committee, under tlic chaiimaii- 
sbip of II. Ouyford Stever of the Mas- 
sacliusctts Institute of Technology, 
made its detailed recommciidiitiom 
after concluding a siiney of the Ait 
I'orce research and development pro- 
gram at the request of Chief of Staff 
Con. Thomas D. AVhite. 

Lack of Authority 

'I he committee said responsibility but 
no autboritv bad been delegated to the 
working level of the research and de- 
velopment comnvands. 

Autboritv was found to be concen- 
trated in a few higb offices in the .Ait 
l■’orce and above, 

Tlie detailed supervision attempted 
bv these offices, tiic committee said, 
slows progress and raises costs, defeat- 
ing the ostensible purpose of tlie coii- 
cciitratioii of autboritv— lowering of de- 
fense costs. 

The Stever ccimmiftee said tlie lola- 
tionship between the I9epiitv Cliicf of 
Staff, Development, and his aerating 
agency, the Air Rtse-atcli and Develop- 
ment Command, is liampeteti by a large 
number of unneccssviiy controls tliat 
have been slovvlv' accumulating since the 
organizations were created. 

It.s report noted ' that there appears 
to be too much detailed direction of 
.’ARDC projects from within Deputy 
Chief of Staff, Development. Many of 
the DCS/D pcrsoiinei have served in 
operating cclielons of ARDC and tend 
to continue detailed project direction 
when assigned at higher headquarters." 

■)'hc committee tccommcndcd that 
■'DCS/D should direct and guide 
ARD(i bv promulgating clear poUcics 
and requirements, but should avoid de- 
tailed ptojcct direction. It is recog- 
nized that some involvement of 


DCS/D in debaik-d project iiianagc- 
ment is inescapable, as long as Depart- 
ment of Defense and other higher 
echelons of govermnent attempt, from 
lime to time, tu give detailed dircc- 

Primary Functions 

The cominittce said its snrvcv con- 
vinced it that Dei>oty Chief of Staff, 
Development, sliould be responsible for 
five primarv functions: generating re- 
search and development rce|uircnicnts, 
formulating R&'D policies, obtaining 
the rcsnutecs for conducting the pro- 
grams. integrating these programs into 
the total .Air I'orce and govcrnnicutal 
programs and evaluating and analyzing 
progress in order to facilitate decisions 
of tlie .Air Council, Weapons Baird and 
other headquarters orgmizaitions. It 
added; 

. . 'Ilio fir.'it of tlicse, tlic genera- 
tion of R&D requirements, presently is 
participated in by both tlie Directorate 
of Requirements and the Directorate of 
Ilamiing. I'hesc organizations must 
hear and weigh the opinions of mill- 
t;irv planners, scientists and engineers 
from both williin and outside the ,Air 
I'otcc. . . . Because these two direc- 
torates have similir objectives and ac- 
tivities, wc recommend lliat they be 
comhined." 

Regarding tlic internally controversial 
questions a.s to wlio should cstahlisii 
specifications for future air weapon sys- 
tems and generate the operational re- 
quirements. tlic Stever group said: 

"'llie committee is iiifoniicd that 
consideration is being given to removing 
the requirements (generating) function 
from DCS/D and placing it in Deputy 
Chief of Jitaff. Operatums. 'llie com- 
mittee strongly believes that this vvoiild 
not he desirable, since it is convinced 
that tlic continuous development of the 
optimum in advanced requireincuts 
must be based jiriniarily upon considera- 
tions of technical fcasiliility. Clearly. 
o|)er.itioii.s personnel must liave an im- 

E rtaiit voice in the establishment of 
■ward requirements, lint leadcrsliip in 
diis function should be the responsi- 
bility of the R&'D organization. 

"1'lie Air I'orec cm only have the 
most advanced wc;ipmi .sv stems liy mak- 
ing maximum use of the slate-of-tlic-art 
dcvclo|)niciits taking place in industry, 
scientific institutions and its own labora- 
tories. It requires technically trained 
people from the R&'D structure to 
evaluate these dcvclopnicnts and to 
know what is feasible." 

Tlic committee also found that there 
was no group within the Office of tlic 
lAcpnty Cliief of Staff. Development, 
witli the specific responsihilitv for estab- 


lishing researcli and development jioli- 
cics and said "a separate office within 
DCS/D .should he responsible for it." 
'llie new office would set all policie.v 
for rescirch work perfomicd bv .Air 
Eorce iiistallatimis and outside of the 
service by industry, educitional institu- 

Regarding the third and fourth func 
tions of Deputy Chief of Staff. Develop- 
ment, tlic committee said: 

"At present . . . those (finictions) 
of securing resources for the R&D pro- 
gram and of integrating tlie pyO‘ 

ate carried out by the Directorate of 
R&'D and the .Assistant for Develop- 
ment Programming. In this area, 
greatly increised emphasis must be 
placed on providing fullv integrated 
sources for all major R&rD programs. 

"Thc necessitv for an adequate evalu- 
ation organization within the Ait Staff 
is recognized. Hie committee recom- 
mends the establishment of a separate 
office with DCS/D responsible for con- 
tinuous tvaluation and analysis of all 
present and planned weapon systems. 
I'his orgaiiizaitinii cm provide the Ait 
Staff authorities in the AA'eapoiis Birard 
and .Air Council witli continuous and 
competent evaluation to help in their 
day-to-day deliberations and decisions." 
ARDC Reorganization 

Ptinnirv deficiency of .Air Research 
and Development Comniaiid’s organiza- 
tion. the committee said, is that it fol- 
lows gcogta|)hical lines rather tlinn finic- 
lion.il duties. 'I'o remedy this situation, 
it proposed that ARDC be organized 
with deputv coiiimanders placed in 
charge of ail distinct functional areas 
of tlie R&'D program, tlic.se areas to 
be researcli, tcclinicil development, 
weapon systems and testing." 

I hese deputv cmiimimders, it added, 
should be responsible for over-all pro- 
gram guidance and direction and h:ive 
authority over pctsomid. finances and 
facilities that arc required for the exe- 
cution of the programs. 

lleadepiarters .ARDC received a miin- 
licr of suggestions from tlic coiiiniittcc 
tliat closelv |iaral!eled those made for 
tlic Deputy Chief of Staff, Develop- 
ment. ARDC licadqiiarters w-as found 
by tlic committee to be overstaffed and 
to exercise ovcrcontrol of tlw rcsc;ircli 
and dcvelopnient work carried on by its 
operating centers. Detailed commit- 
tee recommendations for Headquarters 
ARDC included; 

• 'iX'legation of maximum authority 
to the functional deputy commanders." 

• Concentrate the hcadquaitecs efforts 
toward providing general directive guid- 
ance and resources adequate for the pro- 


AVIATION WEEK, July 21, 1958 




Ut 


Bristol Type 192 Helicopter Makes First Flight 

T»iii-turbiii« powered Bristol Type 192. one of Emopc's largest military helicopters, makes first flight at Bristol Aheraft. Ltd.’s Weston 
Division plant. Type 192 lias been ordered for Royal Ait Force for troop and freight transport, aerial ambulance duties and search and 
rescue operations. Aircraft is powered bv two Napier Gar.ellc Scries 2 engines, each developing 1,650 eshp. Rotors are dS ft. 8 in. long. 
Tjpe 192 can carry 18-25 strldicrs. or 6,000 lb. freight. 


grams in progress under the deputy 
commanders. 

a ’’Emphasis upon the contimions ap- 
praisal of all major projects and pro- 
grams to insure that tlicy arc consistent 
with the objcctises of tlic .Air I'orce. 

• “Empltasis upon the continuous as- 
sessment of tcchnic.i! progress and man- 
agement effectiveness- 

• "The avoidance of short-term project 
guidance or control-’’ 

'llic Stcaer committee’s detailed sug- 
gestions extended to the managenrent of 
llic four functional areas of the .\RDC 
program svliicli they said should eacli 
lijve a deputy commander in cliargc. 
These arc research, technical dcsclop- 
nient. testing and weapon systems. 
Research 'Scattered' 

'Die report said "the research pro- 
gram of tlie .Air I'otce is widely scat- 
tered through various centers and other 
offices and is badly compromised by 
cnnfitsion as to the purpose of this re- 
search program and its over-all direc- 
tion. research is interwoven with tech- 
nical development and even weapon 
systems projects, usitallv to the detri- 
ment of the research program. 

"in order to provide a sound basis 
for improving this situation with respect 
tc‘ research, the committee recommends 
the establishment of a Deputv Com- 
mander for Research (DC/R)i (who) 
. . . would be (responsible) for the en- 
tire exploratory research program of the 
Air Force. It is desirable that this re- 
sponsibility be separated and placed 
under a deputy commander in order to 


insure that exploratory research is given 
adequate attention and is not neglected 
in favor of the much larger technical 
development program. . . . 

"The DC/R sliould . . . also serve 
as the commander of the Office of 
Scientific Research and . . , should 
have under his jurisdiction . . . siicli 
in-house laboratories of the ARDC as 
arc presently eirmged primarily in ex- 
ploratory research. Believed to he in 
Ihis category are tire Aeronautical Re- 
search Laboratory of W'right .Air De- 
velopment Center, the Geophysics and 
I'Tectroiiics Researcli Directorates of 
the Cambridge Research Center, the 
•Aciomedical L'icld Laboratory of the 
Missile Development Center, the Brus- 
sels Office of ARDC and the nonclinical 
research laboratories of the School of 
.Aviation Medicine." 

"Under DC/R there should be sep- 
arate divisions for plivsical and lire 
sciences ... to insure that life sciences 
(medical science, biology, psychology 
and social sciences) arc given proper 
recognition and emphasis in the total 
Air Force program of exploratory re- 

“'I’he organization of exploratory re- 
search operations within the Ait Force 
should not be requited to fit a normal 
military command formula. It would 
be feasible, for example, that the 
DC/R himself be an eminent (civilian) 
scientist." 

TTie committee also found numerous 
faults with current Ait Force technical 
development efforts, saying "the 
greatly increased emphasis which has 


been placed during recent years upon 
. . . weapon svstems project manage- 
ment . . - has tended to ignore the 
technical competence which is available 
within the Air I'Aitcc. 

".As a consequence, competence is 
decaying and morale is sinking in maiiv 
important areas of the Air Force teclr- 
nical development effort. In addition, 
ttclmical development directed toward 
the support of specific weapon systems 
is inaeasing at the expense of the 
state-of-the-art development. 
Competence Levels 

Tlie report points out that ARDC 
has coiisirfcrable competence for techni- 
cal development and for monitoring 
work being contracted to various out- 
side groups. 

Concerning ARDC’s capabilities 
compared to those of outside sources, 
the report savs that, "witli few excep- 
tions, . . . the levels of competence in 
tccimiciil development arc sonrcvvhat 
higher outside than within the .Air 
Force. Nevertheless, the .Air horcc 
must maintain some in-house capabilitv 
in technical development because at 
tinres it might be either impossible or 
impractical to have certain highly spe- 
cialized types of development per- 
formed under contract." 

The group recommended, that the 
entire .Air Force program in technical 
development, "wherever located and 
whether conducted in-liouse or hv con- 
tract," be placed under the direct super- 
vision of a Deputy Commander in 
ARDC for Tcclinical Development. 
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ARDC Views Stever Report 

Wasliiiigtun— StevCT Ciimniittcc report on .Air Force research and development 
needs is being rswiewed bv toil level gruu|>s mider US.AF’s Dcpntv Chief of Staff. 
Development, and the Air Research and Dcvclo|iinciit Command. Coordinated view- 
of the action .Air Force should bike on the Stever recommendations will be worked 
out between the two offices in joint meetings schetiulcd to begirt within two weeks. 

This coordinated view will then be presented to Gen, Hiomas 'V'hite, VIS.AI'* 
chief of staff and the Air Council for inrthcr discussion and final a|rprov-j| of official 
.Air Force policy for future research and developinerrt aetivitv. 

One of the main points made by the Stesvr report is that anv teal imjirovemciit 
ill the lesearcli and development effort in this countn' will requite a substantial 
[lolicy liaiigc at levels above the Air Force as well as those within USAF- Stever 
coinmittee rctommeiids a renewed effort bv .-Air Force le-uders to coivviiice Congress, 
Department of Defense and the Office of the President that the most efficient, rapid 
and ecoiioiiiioal rescatcli and development w*ork can be accompUslied onlv if longer 
tenii funding is provided and if the present t^ht controls csctciscd by the higher 
commands arc Umsened and more anthoritv is delegated to the operating gTon|ss. 

Degree of agreement bv top Air Force officials with the Stever admoiiishment 
to press for significant policy cliangos probably will not be apparent for some time. 
How'cvcr, reartion to the recommendations for internal changes within the .Air 
Research and Development Command is becoming clear. 

Lt. Gen. Samuel .Anderson. ARDC commander and one of those instrumental in 
having the Stever Committee survey made, is pleased with their report. He feels 
that most of the suggestions arc in the right direction tow-ard solving present and 
future problems but probablv will have to be alK-ted before being pul into effect. 
Some of his speeifie points: 

• .ARIKi lias hi’cn using everv means at its command for the past year to jirovide 
long term funding for research projects, esi>eeial1y contracts with universities. 

• Putting ccntcis under deputy commanders would be eisy with test eciitcrs but. 
with invt-allatinns such as AA'right Air Development Center, it w-onid be difficult, 

• Suggestion for mukhig .ARDC a |)ioenring agenev along with Air Materiel Com- 
mand could create many new headaches within .ARDC even though it would 
imdmibtediv accelerate some work. Cen. .Anderson feels that ARDC’s present 
relationship with AMC is an cseellciit one. 

• Cutting across lines of command and giving project cniumandcrs [xickaged 
resources. |)crsonncl. facilities and hniding. as was done with Ballistic Missile Division 
and is I'cing done bv Advanced Rcse:irch Projects .Ageuev, is a gond polity-, 

•ARDC's stndv of the Stever Report is being condnefed bv two separate groups. 
One is the ARDC Council coin]iosed primarily of men at the deputy couimandcr 
level w-ho have a considerable stake in anv reorgauiTation. I'hc second is an ad hoc 
committee of men from the command but whose identitv' has not been made 
known outside .Anderson 's office. 'Die rejKirfs of these two groups will be considered 
along with the views of the center commanders in prepting .ARDC's official review 
of the Stever Coiiiiiiittee recommendations. 


'I his conimamlct. it said, shiiiild cinv 
trol all centers and laboratories that 
arc priniarih engaged in tcchnie.il de- 
vclopiiieiit. It said these centers should 
be considered for inclusion in this cate- 
gorv-AA'riglit ,Air Development Center. 
Rome .-Air Development Center, pos- 
sihK the Special AVeapons Center and 
pruhahiv .Arnold Engineering Develop- 
ment Center. It added: 

"I he organization of the DC/T'D 
1 Deputv Commander. T’echnic.il Devel- 
opment), although it must provide sup- 
port for weapon system programs, has 
as its major responsibility state-of-the-art 
development. 'To fulfill this respotvsi- 
hilitv. .ARDC must initiate policies that 
w ill permit DC/T D to conduct sii'istaii- 
tial programs that are not restricted by 
normal militarv and |)roduction .s|3eeifi- 
cation requirements. . . . llicse pro- 
grams need not he dircctcti toward spe- 
cific weapon svstem requirements but 
should explore the possibilities of new 
approaches to component and etiiu])- 
ment developments and oceasioiiallv to 
the design of major sub-systems. If the 
usual restrictive requirements are thus 
relaxed, it is almost certain that the 
time and cost for sucli developments 
will be substantially reduced, thereby 
making possible more rapid progress in 
manv technical areas. 

" ilic committee . . . (believes) that 
the present tcchnieal dcscloomeiit |)ro- 
gram is less effective because it is en- 
cumbered by excessive staff activ ities at 
;:ll levels and is seriously afflicted by 
'empire building' at the center. It is 
I'lOped that progress can be made in 
correcting these deficiencies by placing 

the hands of tire DC/TD." 

The committee also |)roposcs tliat a 
Deputv Commander. Testing, be made 
responsible for the operation of the 
"l''light Test Center. Missile Develop- 
ment Center. .Air Prov ing Ground Cen- 
ter, Missile Test Center and possiblv 
the Special Weapons Ccivtct. Tlie 
DC/ T should be responsible for pro- 
viding facilities and services but devclop- 
meiital testing sliould he umler the 
i-tlicr deputy cimimaiidet.s." 

Reduced Staff 

'llie tearganization of ,ARDC rec- 
ommended nv the committee would 
lessen the authority and responsibility 
of the center commanders and reduce 
the size of their staffs. 'Hie committee 
eomnicnts on tliis reduction in authority 
as follows, "'Ibis seems to l)c essential 
to more effective perfnnnaiice of tlic 
research and development mission.” 

The committee took a serious view 
of the over-all personnel situation of tlie 
•Air I'orce and said the Ait P'orcc "must 
face the problems inherent . . . (in) 
dividing its efforts among the continu- 
ing need for manned aircraft, the grow- 
ing needs for missiles and the etnerg- 


iiig . . . needs for space technology 
. . . without having the .strength in 
depth of scientific and technical per- 
sonnel that is required to discharge its 
rcspon.dbiUtics. 

"Over the p.ist eight years, the in- 
crease in the technical education . . . 
of compjnv grade Ait Force officers has 
been somewhat impressive but still in- 
adequate. Ill the field and general 
officer grades, only about one-third have 
technical degrees, rather less than in the 
sister services, and the percentage has 
iKxm sliding slowlv dovvnw.ird over the 
]xist eight years. The .Air Force must 
come to understand tliat its ability to 
do its job depends to an ever greater 
degree on luiving a far greater propor- 
tion of its personnel trained in science 
and tcciniologv; otherwise, it will fail 
to carry out its expanding R&'D respoii- 
sibilities and eventually to ojjerate 
effectively its increasingly complex 
vveapons." 


AMR Asks For Bids 
On Landing System 

AA'asliington— .Airwavs Modernization 
Hoard is seeking possible new tecli- 
niques that will |scrmit automatic or 
semi-automatic landings under instru- 
ment weather conditions. 

Reptcseiitatives of 20 avionics manu- 
facturers last week licard .AMH repre- 
sentatives outline requirements for an 
Ivxpcrimcntal FTevation-Position Deter- 
mining System for Landing. Puqsost 
of upcoming AMB procurement is to 
seek out and evaluate new approaches 
to the in.strumeiit Irndine problem 
other than tccluiiqucs that already have 
been developed. Latter includes air- 
Ixvrne flarcoiit adaptors, such as those 
developed bv llazcitine, Minncapolis- 
IIonevvvx‘11. North Ainciicait and Rav- 
theon, and the geound-based AK 
GSN-5 svstem developed by Bell. 
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Horner, Norton Confirm Crimp 
In Research and Development 


By Katherine Jolniscii 

Wasliington— Continued existence of 
fiscal ceilings and dclaving procedures 
whicli are hampering milit-.irv research 
and de\’elopnicin programs (AW April 
21. p. 26) were ofSciallv confirmed last 
ncCK by Ganison Norton. Navy Assist- 
ant Secretary for .Air. and Richard 
Horner, Air I’orcc Assistant Secretary 
for Research and Deselopment. .Aftei 
the appearana- of the Soxiet earth satel 
lites, the President had assured that 
dollars would no longer dictate defense. 

In an appearance before the House 
('-overnment Operations Committee, 
Horner protested that "the individual 
at tlic financial end is not qualified to 
make decisions on research and devel- 
opment programs." 

In lino «ith the recommendations of 
'lie ad hoc Stever Committee of the 
USAl'’ Scientific .Advisory Board (AW 
lulv 14, p. 29), Horner called for de- 
centralization of authority and respon- 
sibility ot’cr programs, noting "the 
inabilitv of anv individual except those 
in close proximity to judge" a com- 
jilcx research and development proj- 
ect. "It is virtually impossible to man- 
age by remote control’’, he declared. 

■fhe establisliment of .Advanced Re- 
search Projects Agency and the estab- 
lishment of a Director of Research and 
I'ineinecring in the office of the Secrc- 
tarv' of Defense prorided in pending 
legislation for rcoiganizing tire Defense 


Department, Hornet cautioned, “pto- 
v idcs tlic tools for further centralization 
of control". He suggested that their 
activities l)c confined, to ' coordination’’ 
to eliminate duplicatory work. 

Committee Chairman Rep, W’iHiam 
Dawson (D.-lll.), announced that his 
group would earefullv watch steps taken 
by tlic new Director of Research Kiigi- 
necting. Dawson said the director will 
have "great authoritv and wide latitude 
in rcorgaiiiz.inB the structure and pro- 
cedures thtougli vviiicli tlic Department 
of Defense and its component depart- 
ments conduct scientific tcse.itch and 
development. 

"Consequently, the lessons to be 
learned from experience and from tire 
existing organization and operations 
sliould be verv valuable to members 
of Congress vvho will be responsible 
for evaluating the results.’’ 

"Ibe two points emphasized by Nor- 

• “Level dollar ontlav" for research and 
development has actually "settled into 
a poliev” of tlic Defense Department. 

• UndCT this jioliey, the "teal" purchas- 
ing power for research and development 
is actiiallv declining because of the 
inflatiimnry trend. -Added to this, Nor- 
ton said, is tlic inaea.sing cost fur 
weapons and maintenance liccnise of 
their complexity. 

Three fiswl processes which keep 
the over-all research and developinent 
progtani in a "straight-jacket” and 


cause disruptions in jirojccts were out- 
lined by Norton and W. W. Kdwatds, 
comptroller of tlic Office of Naval Re- 
search. llicy arc; 

• Ap]xittioiiiucnt plan of the Budget 
Bureau. Kuiids appropriated by the 
Congress are not available for use until 
’’apportioned" bv Budget Bureau. Tliis 
is usuallv not worked out until one or 
two months after the July 1, the start 
of the fiscal year. ’Tlic apportionment 
for I’iscal 1959 has not yet been made. 
Mcanwliilc, Budget Bureau has given 
Navy authotity to obligate one-twelfth 
of its Fiscal 1959 appropriation for 
research and development each montli- 

Kdwards said that one major con- 
tract expiring Aug. 1 will require "much 
greater tlian the one-twelfth" to keep 
going. He said there arc nnnicrous 
other contracts in the same position. 

• Financial plan of Department of De- 
fense, Although expenditures for re- 
search and development inida law ate 
on a “no year” basis. F.dwards said 
this plan, for practical purposes, puts 
them hack on a year-to-vear basis. Each 
vear. the expenditures for eacli research 
and development project must be fitted 
into the plan. If funds eannatked for 
a project arc not actually expended in 
a fiscal vear, lie cx|ilained, thev are 
"lost." TTic expenditure must be fitted 
into the plan fot the new fiscal year. 

• Expenditure target. ’Iliis, stemming 
from the financial plan, amounts to a 
ceiling on expenditures and confronts 
Navy with the problem of cutbacks. 

In Fiscal 1958, Naval research and 
development was put undet a legal 
expenditure "limitation.’’ The ‘‘target” 
is a somewhat milder directive, 

Missile Systems Unit 
Formed by Allison 

Indianapolis-.Mlivun Division of 
General Motors Carp- has reorganized 
its Aircraft Engineering Department to 
form a new NIissilcs Systran Depart- 
ment and expand its Research Depart- 
incut. The -Atniy and the Air I'orce 
also have awarded Alli.son a develop- 
ment contract for a 250 liorscpovvcr 
turbine engine for light planes and heli- 
copters tiiat weighs only 90 lb. and 
pTOniises n substantial perfonnance 
boost for the designers of liglit aircraft. 

Turboprop version of the new engine 
which weighs onlv 109 lb. will enable 
twin-engine liglifplanes to flv more tlian 
500 mph, above 15.000 ft.' 

Diniitrius Gerdau, director of eiigi- 
neeting. Aircraft Engines Operations, is 
in charge of the entire engineering op- 
eration at .Alli.son. 'llic new Missile 
Systems Department will lie under John 
R. Grct/inget. Alli.son created tlie de- 
partment to put itself into a better 
position to hid on iiiamicd aircraft, mis- 
sile and rocket propulsion systems work. 


USAF Small Business Survey 

Waslihiglim-Aic Force is conducting a survey to evalieitc eflectiveiicss of its 
policies and procedures to facilihitc small business participation in its proeiircuicnt- 
Sut«y, whicli began July 7 and will extend to Aug. 6, includes a study of the 

ore potential contracts that can be set aside by the small business siieeiulist for 
exclusive bidding by small business lirais in that area. 

Sacramento Air Materiel Area. McClellan M'B: San Francisco Air Piocurcment 
District; Air Foret Special W’capons Center, Kirtland AFB, N, M.; Son Antonio 
AM.A. Kelly AFB, Tex.; Denver Air Piocnrement Office; Wichita Air PnKurcmeiit 
Office, Wichita, Kan.; Mobile AMA, BrooUey AFB. Ala.; Ait Foicc plant repre- 
senhitive, Boeing Airplane Co., Wichita; AFPR, Beech Aircraft Cotp., Wichita; 
USAF hcadnnarteis, Washington (Juls 21-Z2): Atlanta APD (Inly 22); AFPR, 
Ford Motor 'Co,, Chicago (July 23): ARDC headquarters, Andrews AFB, Md. 
(lulv 23); Detroit APD (July 24-25); Philadelphia APD (Julv 24-25); Rome Ait 
Force Depot. Griffis AFB. N. Y. ()ulv 28-29); AFPR, General Electric Co., 
Syracuse, N. Y, (July 29); Nexv York APD (July 28-29): Boston .APD (Julv 24-25); 
Davtoii APD, Wrighl-Patterson .AFB (Jolv 28); Davton AFD. Gentile Air Force 
Station, Ohio (July 29); AMC lieadqiiarteis, Wright-Pattecson AFB ljuly 30- 
Aug. 1); Air Force Bailislic Misstic Office. Inglewood, Calif. (.Aug. 5-6): Los 
Angeles APD (Aug. 5-6); San Diego APD (Aitg. 5-6); AFPR. Convait Division of 
General Dynamics Corp., San Diego (.Aug. 5-6). 
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Airline Space Inventory Asked in Crisis 


AA'asliiugton— Defense De]xiitiiieiil 

lust wtxik called upon U.S- airlines for 
a complete imciitary of passenger and 
cargo space available on overseas flights 
immediately .iftcr President Eisenhow- 
er's decision to send Marines into 
Lebanon. 

The action focused attention on tlie 
fact tliat the standby contract covering 
tlic mucli touted civil reserve air fleet 

(CR.AI‘'I still remains unsigned ;;ftcr a 
three-year stalemate, it also indicated 
that .Militarv .\ir Transport Service 
(M.ATS) was preparing to divert rou- 
tine tnmsoceaii o]ieratioiis to logistical 
support of military activ ities in the Mid- 
dle East, altliougli this would not be 
confimicd bv the Defense Dcp;irtmcnt. 

Ill tclcgram.v sent to sclicdidcd air- 
lines operating overseas routes and to 
the Independent .Airlines .Assn.. Capt. 
William P. Quiim, Scott AFB. 111., 
asked tlie carriers to detail their cipabil- 
itv to handle traffic to all M.A I'S over- 
seas bases between July 16 and .^ug. 15. 
Capabilitv available was to lx; sub- 
mitted ill "five dav inctements" and 
both pressurized and noii-pressurizcd 
aircraft were designated as acceptable. 

A Pentagon spokesman linked tlic 
telegram directly to the Middle East 
crisis and admitted that M.ATS. a.s a 
result of tlie Iraqi revolution, is "cx- 
ploriiig" industry airlift eapacitv. As of 
late last week, however, the Defense .Air 
Traiisporbatioii .Administration had te- 
ceived no orders from the Office of De- 
fense Mohilizjlioii to rail! upon CR-AF 
for iniiihitv duty. 

CRAF Fleet 

'llie CR-AF' fleet now consists of 309 
four-engine aircraft compared to a 
M.A'l'S fleet of ’73 aircraft excluding 
tlic special mission fleet. In the event 
curriers arc called upon to turn tlicir 
reserve fleets over to the Defense De- 
partment, tlic;- would do so witliout any 
contract with the U.S. govenimeiit. 

llovvevct. .Air I'taiisport .-Assn. Presi- 
dent Stuart Tipton last week told 
House Appropriations Subcoiiniiittcc 
lliat. altliougli tlie Air F'orcc lias not 
acted on the staiid-bv contract, tlic air- 
lines liavx; activated CRAF' uitliout for- 
mal approval of an agreement. 

One phase of tlie stand-by contract 
has been signed by all but one airline. 
I'liis agreement involves the org-aniza- 
tion of industrv groups to be called oj)- 
ctafions boards vvhicfi provide advisor; 
services to M.ATS in |ircparing for the 
oper;ition of CR.AF. The boards also 
provide tlie means tlirougli which 
M.A'l'S will operate CRAl' once tlie 
;iirlift begins, 

Liist week, an undisclosed number of 
Douglas C-I24 Globcmasters were 


flown from Donaldson .-AF'B in Soutli 
CaruUiu to jugment the C-124 fleet 
assigiitxl to Fltiropcjii txiscs last Spring 
during tlie c-.irlv stages of tlie Lebanese 
revolt. M.ATS'novv lias a total of 242 
Globenuistets iindcr its command. 

Oliscrvcts here tliink that the Glolic- 
inastcrs in Europe plus M.A'l’S’ fleet 
of C-1 1 9s ,uid C-1 sOs will lie restricted 
to airlift activities serving tlic troubled 
atc.i. Gap created on regular M.AI’S 
routes by tliis ;iction will be filled with 
avaikdile space on scheduled and sup- 
plemental aitUnc services. 

CR.AF' cannot be called into opera- 
tion if the ;idditiunal airlift provided 
li; the carriers is insufficient to liandle 
militiirv' traffic unless there is an txecu 
five order signed bv the President de- 
claring a n;itiunal cinetgeiic;. .And, in 
such an event, the militar; must take 


■MiHlary Air Support 


ported the landing of U. S. arm 


II Lebano 


week. 


t USS Essex 

hatallion of Alarincs included the Mc- 
. North American F'J-3, 
Douglas A4D and v-ariom Douglas .AD 
models. 

I-atcr in the week, heavv- 
aircraft of an undisclosed h 
litobabi; the Douglas C-12-i. 


t 1,60 


if the 1st Air- 
f the 187th In- 


i' from their post in Gemia 
reified destination, Tliesc pora- 
«rs and their noniial einnplement 
nipment had been placed under the 
nand of Adm. lames L. Hollowav. 
nander of the U.S. forces around 




t their 


Other air strength in tiie Mcdite 
iicuii area included units aboard the 
itim USS Saratoga and USS Was 
e U. S. Sixth Fleet, Ihe Saiato; 
iripiied with Chance A’ought FSU, 
rnnnnan F'llF and F9F.8 and Douglas 
A3D. .AD and .A4D airctaft. The Wasp 

ng Ctuiiimau S2F, Douglas .AD and 
iikutxkv HSS.l aircraft. Nav-al surface 
strength around Beirut inclndcs the mis- 
■ ruiset USS Boston, 


the entire fleet of 309 airpl.incs since 
p.irtial mohili'zation has been ruled out 
ill the basic arrangeiiiciit iKtwecu the 
carriers and the Defense Dc]iartinent. 

Sen. Stuart Svmingtoii (D.-\lo.) said 
last week that lie did not feci the iiiili- 
tarx airlift was adequate to support 
troop action in lime of emctgeiicv. 

IndciKiideiit Airlines .Assn, has 5S 
planes available for militarv support. 
90% of which ate four-engine cquip- 

Meanwhile, most of the Mid East vv-.i» 
cut off from commeteial air traiis]K)rta- 
tioii altliougli Ixith Trans World -Air- 
lines and Pan .Amctican AA'orld Airwavs 
were niiiintaiiiiog regular frequencies in 
cast-west schedules by b;iJ.issiiig I.ch- 
auoii and Iraq during the initial phase 
of the flare-up. 

Pan .American sus|icnded sere'icc into 
Beirut and Damascus for 24 hours bul 
lesuuied ojierations into Beirut follow- 
ing occupation of the Beirut airport bv 
the U. S. Marines on AA'cdnesday, Serv- 
ice to Damascus was restored later but 
scliediilcd scn icc to Baghdad vv-as liciiig 
tenninated in Ankara. 

I'hc airline planned to iiinintain its 
scliedule of eiglit fliglits vv eckly tlirongh 
tlie area b; rerouting trips through Teh- 
eran and Istanbul vvlicncvcr nccessarv 
for tlic safety of its flights. 

Iranian civil aviation authorities sav 
that a radio message from Iraq advised 
that civil airctaft operating between 
I chetiui and Europe will be )iurmittexl 
to fly over Iraqi territorv hul would mil 
be allowed to land. Pan .American 
chose to dispatch its flights over routes 
avoiding Iraq but KLM operated a trip 
over the Iraqi territory without inci- 
dent follow ing the aimouiicemeiil. 
TWA Delayed 

A Trans AA'orld Airlines 1049G Con- 
stellation Manil-i-Xevv York flight, 
which was denied takeoff privileges at 
Basra airport following the outbreak of 
tlie Iraqi tebcllion. was delayed 1 5 hours 
before receiving permission to continue 
its castbouiid trip, llie flight caitying 
25 passengers and a crew of 10. liad 
landed at Iraq for a 45-niiiiutc stopover. 

Immediately after the incident, 
TAV'A revised scheduled tmilings to 
bvpass Basra bv operating flights 
through Cairo directly to Dliaraii. 

British Kiiro|X'an .Airwavs last week 
cancelled all flights cast of Nicosia witli 
tlic exception of tliosc scheduled for 'I 'cl 
.Aviv. Cyprus -Airw-ays cancelled all its 
t.istcni flights. 

Last week, tlie State Dep.irtmeiit in- 
structed its (Mssport office to advise 
.Americdu tourists against travel in the 
Middle East, [xitticiilarly in lilximm 
and Iraq. 
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Northeast Buys Capital's Viscounts 

Notllicjst Aiiliiics liist week i>iirchased nine hiibopiO]! Vicken Viscount 745Ds. 
lact of Capital Aiiliiies' "dcfeitcd" order of IS. The order, plus spate Rnl1s-Rn\cc 
Dart engines, spare parts and on option on a tenth aircraft, will represent an instst- 
ment of approximately SIS million. 

To finance the aircraft, Northeast entered into an Equipment Trust Agreement 
with both A’ickers-Annsttoug Ltd. and Rolls-Royce Ltd. The Irxing Trust Co. of 
Nov York will serve as trustee. An Equipment Trust Agreement is a provision of a 
recent .imcndmenl to the Bankrn|itcy Act that allows a bank or manufacturer who 
finances the purchase of aircraft to reclaim them before other ptonsioiis of the act 
become effectis’e. 

Present plans of Northeast call for pntb'ng the Viscounts into service next month 
on East Coast routes serving Boston, New York, Philadelphia, Washington and 
Montreal. Service will be extended to Portland. Maine, and soutli to Jacksonville. 
Tamiia mid Miami, Fla., in the fall. For several weeks Northeast personnel lias been 
training with Copilal .Airlines in anb’cipation of the A'isconnt purchase. 

Northeast will continue to operate its Douglas DC-fiBs on its high densitv Florida 
route until financial conditions warrant purchase of turbojet equipment. Hie carrier 
did not pick up its option for 5 Bristol Britannias. Airline hopes that bv ilving 
A'iscounls in liicli traffic areas that it will get better passenger identitv and will also 
be able to act as its own feeder to its Florida route. 


Vortac Backed as Navigation Aid 


AVasliingtuu— Airlines har e taken an 
I'fRcial position in favor of the ilistancc 
mc-.isiiriiig equipment portion of A’ortac 
(DMK-T) as an international naviga- 
tion aid nn a permissive basis ivliece 
traffic densities requite it. 

Air Tr.mspoit .Assn, also has taken a 
stand on the controversial subject of 
possible Vortac user charges which the 
government might assess against the air- 
lines. either directly or in the form of 
gasoline taxes, for their share of the 
cost of installing and operating an ex- 
tensive Tacan network in the U.S. 

Original civil DME would have been 
|x!rfcctlx adequate for airline needs, and 
the ground station cost would base Ixxtn 
only about one-sixth at much as Taean 
stations which arc now going in tsecausc 
the milihiry insisted it needed Tacan. 
A'l'A contends that tlie aitlino, xliouid 
not Ire penalized in any possible user 
cliarges tecause of military requirement 
tor T'aean. Instead, ATA asks tliaf any 
civil user charge be based on what rho- 
tlieta system costs would ha\e liecn if 
original civil DME had been used as 
originally planned. 

Domestic Use 

Airline Operations Conference, after 
studying the traffic control require- 
ments set forth by Air Coordinating 
Committee, agrees that some type of 
distance measuring capabilitv will be re- 
quired to meet ACC’s route width and 
facility spacing criteria. Houever. this 
capability could lie provided by other 
means, such as Dopp'ler autonax’igators. 
as well as by DME-T. 

ATA points out that manv airlines 
bcliexe tliat DME-T will be desirable 
and that a few believe it will be re- 
cjuired for efficient and economic opera- 


lions. One airline. .American, has placed 
orders for DME-'l for its new jet and 
tiirbo|5top transports. .Another, beliexed 
to be United, has indicated its inten- 
tion to in.stall DME-T in its entire fleet. 

•Anv airline industry decision as to 
wlictlicr to implement DME-T on a 
fleet-wide basis will await service tests 
bv a few aitricrs to evaluate the opera- 
tional utility of DME-T and to estab- 
lish practical operating accuracy of 
equipment for traffic control use. 
ICAO Proposal 

'Ihe airline statement backs State De- 
jiarhnent plans to propose that DME-T 
Kc subtifuted for original civil DMF. 

zation’s Annex 10 at ICAO's meeting 
in Montreal next February. TTie meet- 
ing was called to consider short-range 

A?'A rect^nizes that DME-T will 
fa« cipposition at Montreal, |sirticiilariy 
from firitain, and that the future of 
VOR as an international nav igation aid 
also is up for review, AT.A .says, how- 
ever. that, regardless of ICAO's decision 
on DME-T, "the airlines fee) that the 
VOR system requites primary protec- 
tion, encouragement and expansion." 

Regardless of the merits of other 
jiosition fixing svsteins, ATA savs, wide- 
spread and world-wide impkmentation 
of both ground and airborne \'OR 
equipments, both in air carriers and 
general aviation, makes continued use 
and expansion of VOR “of vital impor- 
tance to the airlines-’’ 

ATA also opposes inclusion of more 
(lian one short-distance navigation aid 
for international adoption because of 
the economic penalty of equipping air- 
craft with additional equipments. 


News Digest 


Jefferson County, a suburb of Den- 
ver, is latest governmental subdivision 
to enter tax li.vts against coinijanics do- 
ing defense work on government prop- 
city (.AW July 15, 1957, p. ?0). 
County wants S2.00d.000 annually in 
taxes levied against the Martin Co., 
which is building tlie Titan intcrcon 
tincntal ballistic missile; Air Products. 
Inc., and Dow Cliemical Co, Court 
action in tlie matter appc.irs likely; 
countv assesstir lias placed total assess- 
ment value of the three companies at 
?42,384,6-f0- 

.American .Airlines earned 53,606.000 
net during the first six months of 
1038. exclusive of 51,396,000 in net 
profit after Faxes from disposal of prop- 
erty. 'I he 57.202,000 total net earn- 
ings compare with 56.814.000 during 
tlie same 1937 |icriod. which included 

51.137.000 from property disposal. Air- 
line carried 3,877,000 passengers dur- 
ing the 1938 period for a total of 2.436.- 

044.000 passenger-miles, off 3.3'? 
from 1937 first-half passenger-mile 
total. 

Dr. Edward P. Watnei, 63. retired 
president of the International Civil 
Aviation Organization, died July 12 at 
his home at Duxbury, Mass. Dr. 
Warner was editor of Aviation maga- 
zine, one of the magazines that com- 
bined to fomi .Avu-noN W'f.ek, for five 


USAF coiifimied a letter contract foi 

5314,800,000 to Convait Division of 
General Dynamics Corp- covering past 
and present rescarcb and development 
of Atlas ICBM and related support 
equipment. 

Vcrtol Model 76 tilt-vxvng experi- 
meiiFal VTOL aircraft, made its first 
flight transition last week. From a low 
altitude hover at Pliiladelphia Interna- 
tional Airport, the Vertol 76 converted 
quickly to level flight and flew across 


Everett B. Schaefer, chief engineer 
of Canadair Ltd. Aircraft Division, died 
July 9 at Montreal after three-months 
of illness. 

Pan American World Airways has 
signed contracts with Boeing Airplane 
Co. and Douglas Aircraft Co. to pro- 
vide a fifth pod on its 707 and DC-8 
jet transports. Pod will be mounted 
on tlie left wing lictween inboard en- 
gine and fuselage and will be used to 
carry spate engines to disabled aircraft 
(AW April 7, p, 42). 
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AIR TRANSPORT 


Airlines Take Sides in No-Show Dispute 


American leads opposition to present regulation; 
final decision sclietluled to be made in November. 


By Robert H. Cook 

Washington— .Air Traffic Conference 
meinbets will make a last ditch stand 
at their November meeting to retain 
the present no-show plan which is 
under attack by .American Airlines as 
too costly and “second best.” 

Tlie originator of the tlirte phase 
plan, American now plans to adopt a 
new verification system and last week 
icicascd results of a survey bv tlie 
Opinion Resc.ireli Corp. indicating 
public dissatisfaction with the current 

S tan. Survey findings were compiled 
oni answers to 31 questions submitted 
to 444 passengers. 

First indication of .American’s inten- 
tions came at the April meeting of the 
ATC when the carrier announced its 
proposed verification plan (AW April 
21, p. 25). It did not press for action, 
however, until the conference met 
again the following month. Faced with 
the possibility of complete and im- 
mediate alandonmcnt of the nn-show 
plan, it American chose to force the 
issue, objecting carriers agreed to a 
compromise providing diseontinnaiice 
of the S3 no-show punaitv by .Aug. 12 
and extension of tne minimum time 
limit and reconfirmation rules to Dec. 
1 (AW May 26, p. 39). 

Minoritv' support to drop the plan 
in its entirety came from Mohawk 
which contended it was too expensive 
and inconvenient to both passengers 
and the airline. .Along with Allegheny, 
vvliicli competes with the c-aniet on 
Ihe Detroit-krie route. Mohawk elected 
to abandon tlie system on .Aiig. 12. 

Meanwhile, the Civil Aeronautics 
Board is completing a studv' on the 
no-show problem and must approve or 
disapprove tlie conference-voted tcniii- 
nation dates. Majority supporters of 
the three-pliasc plan arc reluctant to 
part with what tbev consider a winning 
combination-no-shows have decreased 
an average of 619f- since the first mini- 
mum time limit rule for ticket pickup 
went into effect Sept. 1. 1936, accord- 
ing to a survey by the Ait Transport 

Most of the plan’s sii|i|)ottcis agree 
that the penalty phase has been costly 
to administer and altcadv has served 
Ihe u.seful purpose of a "iisychnlcigical 
club” to deter no-sliows. 

Major concern of these carriers is 
lliat American's stand will force ii 


cimfcrence vote that mav result in a 
possible combination of piirts of the 
verification sutein and the present no- 
show plan, vvhicli might cause loss of 
ground altcadv gained. American also 
could elect to “go it alone" and possibly 
force other carriers to adopt verification 
as a competitive measure, altliougli 
this possibility is unlikely. Of equal 
cancern is a possible CAB action to 
implement a plan mote restrictive than 
either of the former. 

American contends that its suggested 
plan vx’ill "shift the responsibilitv for 
good reservations and tieketing practices 
From the eustomcr to the airline’." Its 
plan eliminates the penalty clause; holds 
the airline responsflilc for double check- 
ing reservations and modifies the ticket 
|3ickiip time limits, primarily to accom- 
modate persons living in outlving areas 
or tliose vvlio might be asked tii purch.ivc 
tickets at inconvenient hours. 

I'hc airline also has emphasized that 
verification will be used onlv on flights 
tlial are customarily booked heavily. 
.American feels this “selectivity" will al- 
low a more economical administration 
of the plan tiuin the current no-show 
plan applied on a system-wide basis. 

'I'he carriers says the results of Ihe 
Opinion Research Corp. survey arc “re- 
vealing" in respect to the number of 
passengers inconvenienced bv the pres- 
ent system and their "apparent willing- 
ness ... to lielp us find solutions to 
the iiu-show prolileni.” In a two week 
period, surveyors questioned passengers 
.It New A’ork, Chicago, Los Aivgelcs and 
Washington, D. C. 

While 78% of a group of 444 pas- 
sengets interviewed were aw-arc of air- 
line rules for a’confirmation and ticket 
pickup, onlv 237r knew that changes 
in procedure were Iwing considered. 
.Asked for details of the last time cither 
phase had caused them iuconvenieiice, 
onlv 16%, 71 passengers, replied in de- 
tail. with s'? claiming tlicv had too far 
to travel for ticket pickup and an equal 
percentage forgetting to reconfirm. 
total of s'? luid been a.ssessed tlie S3 
penallv and were evenlv split nn tlie 
justice of the rule. I'hc sun ey rc|iiirted 
20% favored ending mi-.sliovv rules. 

Civil .Aeronautics Brwrd com|ilaint 
records showed a significant niimlK'r of 
complaints concerning tlie jilan vvlicn 
it was first impleinenicd. but sjiokcsmcn 
say tlicv are now ''almost niin-existcut." 
Carriers favoring retention ef the plan 


elaim they have received very few coin- 
|iUtints. most of them resulting from 
procedural breakdowns rather than pol- 

In their own surveys, most agree the 
l>enalty phase is costly to administer 
with Capital Airlines estimating that it 
recovers only 25% of the cost of im- 
posing the S3 fine. 

Eastern and National .Aitlinc.x. both 
of which enforced a reconfirmation rule 
for several vents on their h'lorida routes 
prior to adoption of the full no-show 
plan, ate among the most powerful pro- 
ponents for retention of tlie present 
plan. Together with Northeast Aithne.s, 
they have indicated thew will retain the 
plan on their New Y'ork-Florida routes 
regardless of the outcome of the next 
•Air Traffic Confctcnec meeting. 

On the basis of cxpctiencc, Eastern 

firination. Ibe carrier says these meas- 
ures ate in the interest of passengers as 
well as an airline, pointing out that 
when reconfirmation was rescinded by 
the industn in 1955 Eastern was 
flooded witli complaints. Reinstated on 
certain cities on it.s routes, the rule re- 
sulted in a definite drop on no-shows 
as compared to cities not covered bv tliis 
rule, the airline said. Tlie airline added 
that tlie to-be-abandoned penalty pliase 
accounted for nearly 5074 of the cost 
of the entire program. 

Ivastcrn says it is opposed to tlie I'cri- 
fication plan because; 

• Verification is a du]>Iication of exist- 
ing procedures. Present procedures in- 
clude firming, reconfirmation and the 
sending of itineratv adiice messiigcs. 
Eastern coiilciuls that these procedures 
more elfectivelv meet the piopo.scd )nir- 
pose Ilf verificatiim at a much lower 

• Vciifie-ation allows errors to "snow- 
ball." partieularly in the ease of errors 
made liy a delivering carrier. 

not diseovered until too late to coned 
the situation. 

• III the months verification wa.s tried, 
Eastern contends that there was no ap- 
preciable reduction in the volume of 

Eastern savs a primary advantage of 
the present plan is that it nnikev t'.in- 
celled space available in Mifficienl lime 
Id le.sell it. AT.A figures show that 30C4 
of all late cancellations were resold by 
Ihe airlines in .April. 

National .Airlines' stand is similar to 
that of Easlem in that tlie carrier feels 
the entire plan now being used should 
remain untouched. 
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Idlewild Door Opens to 707 Trial; 
U. S.-British Rivalry Is Factor 


By Gk-nn Garrison 

New York— Boeing Airpbne Com- 
p<iny’s 707 jet trans]5ort hrcaclied the 
noise b-.irrier nt New York International 
Airport last week as the Port of New 
York Authority granted permission for 
a 10-day New York-Puerto Rico re- 
stricted trial service. 

I'he agency’s apprm-al of a Pan 
American World Airways request eased 
the threat that Pott Authority resistance 
to the 707 might help put the British 
flag ahead of the U. S- in starting trans- 
atlaufic jet service. 

Pott Authority had been delaying 
any official stand on the acceptability 
of the production 707 until full-load 
takeoff noise tests completed data the 
agency had accumulated at. Seattle 
earlier this year. These full-load tests 
were finally scheduled last l''tidav at 
Scattle. 

Biit rumors persisted in the industrs 
that the Port Authority wasn’t satisfied 
with the 707’s noise level in the oirlv 
tests. I’his view was recently reinforced 
by British Minister of Transport and 
Civil Aviation Harold Watkinson at a 
press conference here follosving consul- 
tations with the Port Autliorits. 

Watkinson told reporters tliat indi- 
cations from Port Authority data wore 
that the aircraft was very noisy and 
would present problems at London Air- 
port. He said London wouldn’t accept 
the 707 if the Port Authority decided 

'I'hc British minister abo said that 
the Comet IV svould be flying the At- 
lantic for Britisli Overseas Airways 
Corp. "just as soon" as the 707 svent 
into transatlantic service. BOAC and 
Pan American ate in an unannounced 
race to get the first jet schedules on the 

Watkinson's remarks ease rise to 
speculation that Port .AuRron’tv disap- 
proval of the 707 would provide the 
British with a tool to delay tire .Ameri- 
can carrier’s jet operation, or through 
restricting the u.sc of the plane to cut 
its operating perfonnance to the level 
of the shortcr-range Comet IV. 

I’hc British already have banned 
Russia’s I’u-104 jet transport from Lon- 
don Airport, a decision which lias 
brought complaints from British Luru- 
pean Airways. BEA has been forced to 
bold up its proposed London-Moscow 
service reportedly as a result uf the ban. 

'llic Port Authority said it gave no 
materia! to Watkinson, onh exchanged 
"preliminary ohscrsati’ons’’ with him. 

Pan American in a letter dated July 
I s, requested permission for the limited 


operation, and Port .Authority Chairman 
Donal V. Lowe officially granted the 
request two days later. The action fol- 
lowed conferences last week between 
the carrier and the agtnev. 

Under the agreement, the 707-120 
with 21-tubc noise suppressors is cleared 
to make trial runs between New York 
and Puerto Ri'co for a f 0-dav period be- 
ginning about Aug. 1 5. hfaxinnmt 
weight will be liinitcd to 100,000 lb., 
the aircraft must have the necessary 
Cii il. Aeronautics Administration certifi- 
cate. flights will be made during day- 
light hours, and the 707 must attain 
1,500 ft. or more after takeoff before 
reaching communities adjacent to Idle- 
wild. 

Pan American will make one or two 
roundtrips daily between the two points 
and will earn' cargo. Airline previously 
had asked CAA to approve a trial cargo 
seniee from Baltimore to San Juan. 
The request was turned down tempo- 
rarily, but CAA last week okayed the 
similar operation from New York. No 
commercial passengers will he carried, 
but government observers and represen- 
tatives of other airlines and the Port 
■Authority have been invited to partici- 
jsare. 

BOAC’s Comet IV has not been 
fully cleared by the Port Authority, but 
has received permission to come in for 
demonstration flights and is expected to 
get an unlimited green light following 
the demonstrations. 

Oelay in receiving a final Port .Au- 
thority decision on 707 operation has 
caused considerable uncertainty in the 
industry in recent weeks and the noise 
question has taken on sonic of the 
aspects of a high-stake poker game. 
Time is growing short, with Pan .Amer- 
ican hoping to start scheduled trans- 
atlantic service Nov. 1 and .American 
Airlines planning New York-Califomia 
nonstops before the year is out. These 



were other recent developments in the 

• Boeing said full-load noise tests of tltc 
“07 Were unnecessary. The Port Aii- 
tlioritv could make its decision on the 
basis of data gathered during earlier 
Seattle tests without need for a full- 
load test. Boeing indicated. 'Ilie 
mamifacturer savs it has met its con- 
tractual obligations to customers by 
developing and installing a suitable 
sound suppressor, but is naturally con- 
ettned over the problem and is trying 
to work out a joint program with the 
iiirliiies to solve it. 

• Pan American ad'crtiscd first jet 
service this fall, daily to London and 
Paris. The ad spoke of "first and only 
jets on the Atlantic." 

AA’atkinson indicated that Port .Au- 
thority approval of the 707 would vir- 
tually assure London's approval, and 
Paris might be expected to follow suit. 
Meanwhile. Pan American has definite- 
assurances that it could operate at sev- 
eral eastern U. S. airports other than 
Idlewild and at some European termi- 
nals. 

BOAC's advertisements include ref- 
erence to the Comet IV as slated for 
New York-London service soon- Asked 
for comment on Watkinson’s doubts 
eonccniing the 707— of which BOAC 
has ordered 15 for 1960 dcliverv — 
BOAC said "the question of the ac- 
ceptability of any jet aircraft at Lon- 
don Airport is the responsibility of the 
Minister of Transport and BOAC feels 
it would be improper to make any 
comment at this time.” 

■American Airlines told Avi.viiox 
Week that a decision on the 707’s 
acccptahilitv- at Idlewild is "very critical 
for us." The airline has Ircen waiting 
to hear from the Port Authority on 
the test results, it said. Plans to build 
interim ready rooms at Idlewild for 
jet passengers have been held up by 
American, on instructions from the 
Port .Authority, until tlic decision is 
announced. Construction of these 
facilities was expected to begin fulv 1. 
-American said, however, that it is con- 
fident that the 707’s noise suppressors 
"will meet any requirements of anv 
airport we will he serving." 

The British minister .said London 
-\irport wants to make it as easv as 
possible for the airlines to operate jets, 
because the planes represent a source 
of con.sidcrabtc revenue for the aiqjort 
operator. But all jets require careful 
study for operation in built-up areas, 
he pointed out. 

I'hc British official called "non- 
.sense" a suggestion that British airport 
neighbors might complain about a Rus- 
sian or American jet whereas a British 
jet might be more acceptable to them 
because of its nationality. Suclr a sug- 
gestion, he added, was "an absurd 
idea." 
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Senate Approves Federal Aviation Bill 


By L. L. Doty 

Washington— l.cgislation proposing 

cieation of an independent I'edcral 
Aviation .\|cncy was passed by the Sen- 
ate last week, but House action was 
tlircatened with delay by the prnlongcd 
mvcstigatitm of Boston textile niami- 
faclurcr Bcrnaid Goldfine. 

As of late last week, heatings on the 
agency by the flousc Commerce I'tans- 
portation Subcommittee were still tem- 
poratilv- shelved and apparently second- 
ui-linc to the probe of Goldfine and 
presidential aide Sherman .Adams by the 
Special House Cummittcc on I.egisla- 
tivc Oversight. 

Since five congressmen ate members 
of both committees and Rep. Oten 
Harris (D.-Ark.) is chairman of both, 
as well as chairman of tlie House Com- 
merce Committee which will report on 
the KAA bill, both investigations can- 
not be conducted simultaneously. 'I’hc 
fcdetal aviation bill probabh will have 
to take a back scat until the spectacular 
Goldfine case is cither concluded or 
leccssed- 

'I'hc House Transportation Subcom- 
mittee still wants to hear several wit- 
nesses, including D. W. Rcntzcl, Slick 
Airways liead. before it goes into execu- 
tive session to consider the bill. .As a 
result, it will be several weeks, at best, 
before the bill hits the House Hoot for 


Final Outlook Good 

’I’here is onlv a slight chance that the 
delav' w ill prevent Congress from cnacl- 
ing the aviation measure before the ciir- 
rciit session ends. 

The House Commerce Subcommit- 
tee undoubtedly will act quickly on the 
bill as the date of adjournment draws 
closer because of a popular demand for 
its passage and the ease with which it 
met Senate ap|)roval. 

Ilic bill wa.s oflctcd in the Senate by 
Sen. A. S. Mike Monroiiey ID.-Okla.l 
wlio originated, sponsored and guided 
the legislation through to a floor vote in 

Only obshjcic the hill faced in the 
final mcmients of its passage was an 
amendment proposed by Sen, Andrew 
Schoeppel (R.-Kans.) on the selection 
of missile bases. 

.A compromise provision was readied 
on the amendment that drew Mon- 
loncy’s support, and the bill was passed 
bv voia- vote without furtlier objection. 

Under the original amendment, the 
Defense Department was given the light 
to select the military airports and mis- 
sile launching sites without conferring 
with the administrator of the Federal 
.Aviation Agency. 


Monroncy hittcrlv opposed the 
amendment because he said it could 
place the Federal .Aviation .Agency in a 
"position of a subsidiary of the Penta- 
gon instead of a civilian agency." 

He told the Senate that his "quarter’ 
with the military vv-js based on its 
desire to have full |)articipation in the 
agcncv-"evcn to tlic extent of having 
a military man in uniform as Deputy 
.•Administrator’’— and at the same time 
to deny the agency any authority to 
decide against "an unw ise location of a 
missile site or military airport." He 
added: "It looked to me as though the 
mihtarv wanted to have it botli ways.” 
DOD Position 

Schoeppel admitted to the Senate 
that the amendment was drafted "by 
reason of testimonv of and the position 
taken bv the Department of Defense, 
particiilirlv bv the Assistant Secretary 
of Defense." He added; 

“1 know the military has been arbi- 
trary in some respects but when the 
chips arc really down, wc must depend 
on the military for our defense require- 
ments, and for the location of defense 
projects which arc needed.” 

Under the revised amendment a{>- 
proved bv Monronev. tlic F.A.A admin- 
istrator must be informed of the estab- 
lishment and construction of any airport 
or missile site so that he may advise 
appropriate congressional committees of 
the effects of such action. In the case of 
a deadlock between the Defense Depart- 
ment and tlic admiiiistratoi, the matter 
will be appealed to the Presitleiit for a 
final decisioii- 

In presenting the bill, Monroncy said 
failure of Congress to act on the agency 
this session would cost human lives. He 
charged that "veats of subordination 
and iie^lect of civil aviatiim" has caused 

control of traffic. 

Chain of Command 

He said that the bill would take the 
ait traffic control agency "out of the 
basement of the Department of Com- 
merce’’ and thus remove "one laver of 
bureaucracy, which has not been par- 
ticulatlv interested in aviation until tc- 
ceiitlv.” Passage of the bill, he added, 
will enable the agency to report directly 
to Congress and the President and per- 
mit it to present its needs for operat- 
ing fund.s directly to the Bureau of the 
Budget. 

In response to a suggestion from the 
floor that airlines contribute toward the 
building of airports and the operation 
of ainvavs facilities. Monroncy pointed 
out that fuel taxes "substantially" reim- 
burse the goveniment for the cost of 


aiqsiitfs. He noted that half of the air- 
port costs arc home by the local coni- 
immities and that landing fees, service 
charges and rentals to the airline lielp 
absorb those costs. 

In looking to the future of air traffic 
cmitrol. Monroncy called for a "careful 
study” of air tiaffic control personnel 
and urged that the scr\ icc be made more 
attractive to controllcis who "are sub- 
jected to tremendously nene-wtacking 
conditions." 

He added tliat studies ate "required 
as to the physical fitness of such em- 
ployes and as to the possibility of earlv 
refireincnt." 

lie also asked for better training pro- 
grams and more rapid promotion for 
per.somicl. lie told the Senate that 
there is a "vast need in the field of 
aviation medicine” and recommended 
tliat the administrator undertake a study 
of the subject as soon as tlic agency is 
established to meet the problems of jet 
transportation. 

Boein" 707 Tested 
At Mexico Airport 

Mexico City— Boeing 707 jet trans- 
port. bearing Pan .American World 
Airways’ markings, flew here nonstop 
from Seattle. W'ash., in 4 hr. 10 min., 
to conduct landings and takeoffs under 
higli altitude conditions. Airport is 
7,500 ft. above sea level 

Aircraft flew at 26,000 ft. at an 
average speed of 575 mph. Top speed 
recorded was 670 mph. in the 2.350 mi. 
trip. .A Civil .Aeronautics Administra 
tion official was aboard for certification 
observations. 

Major problem al Mexico City was lo- 
cating about 500 gal. of distilled water 
for use in water injection, or "wet" take- 
offs. Search of the city finally produced 
the water in 400 five-gallon jugs. Engi- 
neers also had to use the 707’s power 
supplv for groimd starts, because 
Mexico Citv International .Airport did 
not have a power unit. 

Conip.in\- officials said jet Iraiisport 
pavloads from Mexico City would Iw 
rcdiia'd unless the existing ninwavs am 
lengthened. Local airline officials said 
this probably would not be done luiicss 
Mexican airlines buy jets, noting that 
the improvement would only help their 

Engineers also found that 707s out- 
board jet pods extended past ninw-av 
edge and raised a threat of foreign ob- 
ject damage. 

Mexico Citv Airport recently was 
used tor the altitude tests bv the Lock- 
heed Elcctra prototype (AW July 7. 
p. 41). 
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PROGRESS REPORT FROM AVCO RESEARCH LABORATORY 


NEW LIGHT ON MHD* 




WITH MAGNETIC FlEiD. Here U shown the magnetohydrodynamic 
displacement of the shock wave. The magnetic field is caused 
by electric current flowing through a coil of wire within the cone. 
This experiment qualitatively demonstrates the interaction of 
a high-temperature gas with a magnetic field. This effect would 
be expected to produce drag and reduce heat transfer to the body. 

Alfco // 

If RESEARCH 
J! LABORATORY 


The Avco Research Laboratory was 
founded a little more than three years 
ago for the purpose of examining high- 
temperature gas problems associated with 
ICBM re-entry. The success of this 
research led to the birth of a new cor- 
porate enterprise, Avco's Research and 
Advanced Development Division. 

The Research Laboratory, now estab- 
lished as a separate Avco division, has 
expanded to embrace all aspects of physi- 
cal gas dynamics. We are currently gravid 
with several embryonic projects which we 
anticipate will likewise grow into new 
corporate enterprises. Our work in the 
physics, aerodynamics and chemistry of 
high-temperature gases is growing in the 
following areas: 


Mognetohycirodynomies — 

Flight and industrial power- 
generation applications 
Space flight— 

Manned satellites 
Electromagnetic propulsion 


These developments have created a num- 
ber of openings for physicists, aerody- 
namicists and physical chemists. If your 
background qualifies you to work in any 
of these areas, we would be pleased to 
hear from you. 

Hr. ArlkM Kaninneitz, Director 
Ako Reeeareh Latzoralorg 


P. S. A listing of laboratory research re- 
ports indicative of the scope and depth 
of our activities is available. Address 
your request: Attention: Librarian, Area 
Research. Laboratory, 238S Revere Beach 
Parkicay, Everett, Massachvselle. 

AMagntlohydrodynamict, the study of the dynsm. 
icfl of electrically conductlag fluide interacting 
with magnetic Reids. 


A Division of Avco Manufacturing Corporation/ Everett, Mass. 


other divisions 


subsidiaries 


SHORTLINES 


► Alle|!ieny .\ii!ines flew more than 
7.52'’.il0t) revenue passenger miles in 
June to set u ness company record for 
the montli. During llic period Julv 3- 
Jiily 6, .Vlleglienv Bess- approxiiiuitels' 
971.000 resemic passenger miles, an iu- 
crease of 19'r oser the 1937 holidav 

stop tr.iffie iKtweeii ^ttsburgh :md At- 
liintic City. W'ildssood iind Cupc \l;is', 
N. J., is exceeding company forceasB. 

►Civil .Aeronautics Board has soted to 
gise I’runtier .Airlines immediutc aiithor- 
its to furnish uir sersicc betsscen Cas- 
per, Wyo.. and Omaha, Neb., sia 
I)ouglus iiiul Lusk. \\'yo„ and Ch;idron, 
Aiiissvorth. Norfolk and Lincoln, Neb. 

► Northwest Airlines’ board of directors 
has declared a disidend of 20 cents a 
share on common stock and a regular 
quarterly disidend of 2S3 cents a share 
on 4.6% cumiilatise |jreferred stock. 
Northsvest had 1,343,120 shares of com- 
mon stock and 26,435 shares of pre- 
ferred stock outstanding on June 1, 
1938, 

►Port of Nesv York Aiitliorits' lias 
.issatded tsvo contracts totaling S7.141,- 
336 for iniprosements at Nesv York lu- 
lernatioiial .Airport. A 86,046.969 con- 
tract for jiisiiig and utilities for the nesv 
fpl2 million instrument nimvav and its 
taxisvass ss-as asvarded to the Tiif.ino 
Contracting Corp. and O. &* E. Con- 
tracting Co, Inc. of Nesv A'ork. Hen- 
drickson Bros., !nc- Valles Streaisi, 
N. V.. ssas jssarded a 81,094.367 con- 
tract for instaliatiim of utilities and pin- 
ing of roadssays and taxisvays leading 
into tlic 150 acre soutliss est hangar site. 

► Zurich's Klotcii Airport svil! he cx- 
|xmded. .starting imincdiately. to accom- 
modate Swissair's jet transports on 
order, llic expansion program will cost 
about S12 million. 

► Paiiair do Brasil, Pan Aineriam World 
Airss-as-s’ subsidian ssith headqiiarh'rs in 
Sao Paulo. Brazil, has sold out its fleet 
of 13 Douglas DC-3 aircraft to Nase- 
gacio Acrea Brasileini. Paiiair nmv uses 
Lockheed Constellations on donie.stic 
flights and Douglas DC-7s on Knropeau 
and Middle Eastern routes and Consoli- 
dated-Vidtce PBY Catalinas on opera- 
tions up the Amazon. 

►Civil Aeronautics Board last week 
opened oral arguments on application of 
four all-cargo carriers for revision ot 
their certificates to make them eligible 
for subside pavmcnts. Riddle. Slick. 
AAXICO and living Tiger Line are the 
c.irricts involved in tlie case. 


AIRLINE OBSERVER 

► Watch for an American Airlines’ announcement soon on live purchase of 
tlic Comair Model 600 jet transport to fill its medium range jet transport 
requirement. Model 600 incorporates Ricli;ird W'liitcomb's NACA arc-a rule 
design fAW July 14, p, 49) and is powered by four General Electric X-220 
tiirbofaii engines rated at about 15,000 lb. static thrust. Convair's Model 
600 lias a higher critical Mach number, higher ctiii.siiig spe-ed, longer fuse- 
lage. higher gross weight and payload than the .Model 880 and requires 
about 1.000 ft- less runw-av for niaxinunn gross takeoff. Convaif now has 
an intensive sales cdm|xiigii under wuy on various versions of the Model 600 
design for botli military and airline applications. 

► .Airline first-class traflic continued to decline during Imic with a 7.8% drop 
in tevonuc passenger miles for the month compared to June, 1957. Ilowcvct, 
a 7% increase in eoacli revenue jiasseugcr miles held the total traffic loss 
for the month in all categories of ftatfic to a 1,9% decline. Reflecting this 
trend, coacli available seat miles rose 23.6% for the mouth as conqvarcd 
with a 1.8% increase in first-class available scat miles. June load factor for 
coach service was 66.75%, a 10.38 ]>oiiit droj) over June of last year. First- 
class load factor was 60.10%, a 6.22 |>oint decrease. 

►.Airlines will make ii sftiuig hid to introduce revised airport ground control 
procedures that will permit jet tran.sports to sit out takeoff delavs on the 
ramp vvitli engines shut off. One airline has cmpha.sizcci that turbojet 
engines will consume about 2,820 lb, of fuel per hour at idling speeds and 
that taxiing to nmvv-ay and takeoff must be conducted without dclav. Such 
procedures will be worked loealiv between .airport operators and tlie airlines 
and probably vvill requite special ground holding areas and bvpass strips. 

► Canadian airline executives have held discussions with Aeroflot on feasi- 
bility of a Moscow-Montreal polar route although no formal stc|>s toward a 
bilateral agreement bcfueeii Canada and Russia have been made. Facilities 
required at Moscow for the ojrcration of Trans-Canada Ait Lines DC-8 turbo- 
jet trdus|H)tts, 00 order tor delivery in 1961, also were discussed during the 
Canadians’ recent visit to tlie Riissiiiii capital. 

► Aeroflot is cxp.inding the air terminal at Vnukovo, Moscow's principal 
airport. Facilities for handling international passengers, including customs, 
passport inspection and waiting room, have been enlarged to accommodate 
increased tniffic. New facilities arc arranged so that international p.isscngcrs 
arc separated from domestic jiasscngers. .Aeroflot is also installing a second 
paved rumvav at A'mikovo. The new runway vvill cross the long-estalilislicd 
f.ist-vvcst tmivvuy now used hy the Tu-lOlf jet transports, flalf-milc of 
approach lighting has been installed :it each end of the east-west tunvvav 
and GCA-115 in.stallations have been made pennanent, with fixed huts 
replacing trailer:, for the operators. 

► Lockheed Aircraft Service-International will maintain aircraft of the Air- 
wavs Modernization Board at the National Aviation Facilities Experimental 
Center. Atlantic City, N. J. 

► Malev. Ilungurian airline, is operating five new Russian ll-14s on vvliich 
it took delivery earlier this v’car, 

► AA'atcli for an irmioiinceiiient by Viekcrs-Armstioiigs concerning the Van- 
guard Mark II turbojirop transport which will have an increased pavload of 
5,000 lb, over the original model, Increase was achieved bv strengthening 
fuselage to new zero fuel and landing weiglits which caiisc.s a slight pcnaltv 
in range. Tlic new model, however, vvill carrv a full load on ranges up to 
1,800 ini. 

► I'lying Tiger Line lias been discussing vvitli Lockheed a four-engine turbo- 
jirop freighter with ton mile operating costs of about 3 cents and a pavload 
of 65,000 lb„ altliougli empty weight of the plane will he 55.000 lb, Flving 
'^rigcr estimates operating cost of the plane will reduce freight rates to 10 
amts a ton mile or half tlie present cost. Aircraft, with a 121 payload ratio, 
will be the first to fly a pavload exceeding the weight of the plane. 
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Contributing to superb performance . . . Boeing’s 707 Jetliners 
powered by Pratt & Whitney Aircraft JT-3 turbojets will be equipped (as will 
many of the JT-4 applications) with mom fuel pumps 
engineered and built by Chandler-Evans. CECO, in addition, 
is producing ca6m temperature control valves for a number of the 707s 
which have been ordered by world-famous air lines. 

Products, too, are “known by the company they keep”, 
and CECO is proud to be airborne with an array of important 
missiles as well as with many of the latest and finest 
military and commercial aircraft. 


CHANDLER-EVANS • WEST HARTFORD 1, CONNECTtCUT 



/CECO 




the 



and MOW-Canadair 




NEW CHALLENGER 

-Ahead in Blockspeed 
-Ahead in Payload 


3H\i 





Groph oi leH shows the significant 
improvement in speed available in the 
turbine-powered "d'lO” compared with 
the "440” — as much as 34 knots at a 
range of 1000 nautical miles. 


Groph oi light shows that the earning 
poteniial of the “S40” is greatly in- 
creased. It is capable of carrying 48 
passengers, plus their baggage, plus 
4210 lbs. of cargo (total payload; 
14,020 lbs.) a distance of 680 nautical 
miles. This represents a payload in- 
crease of 365 lbs. over the “440", and 
a range increase of 500 nautical miles. 





Furthermore, Kith its Napier Eland turbine power, the 
"540”s max gross weight is increased 4l«0ll>s. over the 
“440" (up to 53,200 lbs.) ... and the "540" can reach 
cruising altitude of 20,000 ft. in half the lime (1S>.4 
mins. vs. 35 mins.). The “540" builds on Ihe well-know it 
and excclleni record of the "440", and is altogether o 
new airliner unsurpassed in performance characteristics 


=©| C A IM A D A I R .^ 



Conadoir is e subsidiary of General Dynamics Corporation. 


Idlewild Moves Toward Automation 


By Glenn Garrison 

New York— Steps toward aulomation 
of air traffic control will be taken here 
this month when New York's Ait Route 
Traffic Control Center makes the first 
operational installation of a com|)utci 
for this use. 'Hic Remington Riititi 
UNIVAC Model 1 file computer is 
expected to be in service in October. 
A second UNIVAC will go into air 
traffic work at Washington’s route con- 
trol center shortiv after the New York 
insballation. 

The New York center, relocated in 
early 1956 from La Guardia .airport to 
the new Civil Aeronautics .Atlmiiiistra- 
tion building at Idlewild {.AW Jan. 16, 
1956, p. 126), already makes use of 
an IBM Cardatype accounting machine 
to print its flight progress strips aiilii- 
rnatieallv. UNIVAC will take ntcr thi.s 
printing job and include estimated 
times over check points, now computed 
and inserted matuiallv bv contriillers. 

The computer also will prepare a 
message for the adjacent control center 
wlien a flight is to be passed from New 
York control. Wlien W'ashington's 
computer is in, this coimmuiie.ition is 
expected to be hvo-way aiul completely 
automatic, «itli message cards con- 
verted to punched telctsyxc tape and 
fxick to cards again at the rcccuing end. 

After this first phase program for 
the UNIVAC, further uses will be 
sought for it in tlic control system. 
Kutiirc programming plans— by no 
means firm or imminent— max include 
possible conflict dctccHon by the com- 
puter to sound the alarm when aircraft 
are on collision courses. More likeb' 
in the near future, is automatic rexisinn 
of flight data on the strip postings. 
Free Controllers 

Main scrxdcc UNIA'.AC xxtII perform 
during the first pliase will be to free 
assistant controllers from the task of 
computing times and handwriting in. 
formation on the jtrogress stri|)s. The 
assistants then can spend more time 
handling suclx matters as tcieplione 
communications, tluis in turn freeing 
controUers of these cliorcs. 

'Ilic idlexx’ild center. C.A.A’.s busiest, 
badly need.s reiitf from its xvork load, 
wliicli has almost doubled since tlic 
move from La Guardia two and a half 
vears ago. Peak number of fix postings 
handled by the anitor in any one day 
at Lil Guardia was about 7.500: tlic 
iiexx' peak davs apjjroach 1 5,000 fix- 
postings. 

'I’he recent introduction of various 
forms of positive control of traffic in 
\'I-'R xxeatlicr has contributed to this 
xxork load. Posting on Yk'R days lic- 


fotc positix'c control ran aliout 6,000 
on the average, according to Chief 
Controller J. J. Bovlo. 'Inc figure is 
now around 9.000 bn VPR days. Ib'R 
peaks increased to 1 5,000 from about 
13,000. llie airlines' all-weather IPR 
fliglit |)lanning institntctl about a year 
ago along "Golden Tiangle" routes con- 
necting W'asliington. New York and 
Chicago has had less impact on the 
center’s load tlian recent positixe con- 
trol measures, Boyle says. 

Increasing volumes of domestic and 
internationa! traffic converging on tlic 
Nexx' York area liave been liandlcd hv 
the center xvitli a ininiimuu of delav, 
Box-le reports. Sliotflv after moving 
into the new and greatly improved 
quarters at Idlewild, tlic C.AA control- 
lers Ijcgan tlic first o|)crational use bv 
a traffic control center of Terminal 
Area Surveillance Radar, making possi- 
ble radar traffic control in tlie area. 

'Ilic radar, allowing aircraft separa- 
tion of live milc.s instead of 10 min., 
has cut departure delays "ahnost to 
zero." Bovic said. In pre-radar opera- 
tions delays of 50 to 60 min. were Ire- 
qucntlv accepted. Noxx-, Boxle said, 
any delay of mote than 20 min. at most 
is very unusual. 

Radar controllers xverk with txx-o 
kind.s of scopes fed bv tlic General Elec- 
tric EPS-8 radar's antenna. In addition 
to its own b'PS-8 vcrticnl scope, the 
liorizontal VC-1 scope allows coiitrollcts 
to place markers on the fable-top face 
of the scope and move tlicm along witli 
the aircraft for quick identification. 
'I'iie \'C-1 scopes arc worked at an 80 
mi, scale; radar's max-imnm range is 
about 150 ini, 

.Aral presented on the VC-I scopes 
is divided into five traffic sectors, each 
worked bv a control position with its 
own tc|)eatcr scope. .Alongside con- 
trollers at one of these [jnsitioiis is a 
closed eirenit television receixet, and a 
'IV aimera points down at the face of 
the scope taking continuous pictures 
for transmission to a reecixer in Idlc- 
wild's control toxver. Tliis adds visual 
information to the xcrbal coininunica- 
tion via loudspeaker between tower and 
center contiollcts at tlicir scopes. The 
'lA' screen is a reidica of the scope, and 
a center controller can watch a tower 
controller (joint to an individual tar- 
get, or vice versa. Tin's system is still 
under cxahiation. 

'Iliiec .idditional VG-1 scopes will 
be insfalled in the ntxir future to dis- 
|)lav information whicli xx ill be supplied 
to the center In- an Air Defense (2om- 
nnind radar at Paienno, N. J. via nii- 
tton-avc link. Thi.s "filler” radar, it is 
Imped, will link New York and W’asli- 
ingtiin centers xxitli continuous radar 


coverage. Long range planning calls 
for another filftr radar to be tied in 
from Montauk Point at tlic tip of Long 
Island, extending the chain to the 
Rostoii center, lliis mav be in use in 
1960. 

Another improvement in tlic New 
York center xx-as the provision of new 
radio frequencies for direct coinimmicii- 
tion. .At Ij Guardia. tiiere was only one 
clwiinci availalilc; tlicrc are now ox er 50. 

The Cardafvpe has been in use about 
18 months in the center. When a flight 
(jiaii arrives by tclctx-pc from an air- 
line. a center controller pulls a pack of 
cards re|jrcsentiiig the route desired. 
V. itb fixes alreadv (jimchcd onto the 
cards. Kacli card represents one fix. The 
card pack is inserted into the inacliine, 
and luriahlc infonnation siicli as air- 
craft identification, txpc, speed, alti- 
tude is (jimclied into tlie IB.M alimg 
xvitli tlie cards. .An automatic type- 
iiiifcr then prints a flight progress 
strip for each card, i.c., each fix. 
Control Area 

'llie center’s control area is ijounded 
rouglilv bv Salisbury. Md„ to the sontli. 
Hartford, Conn., to tlic north, .and 
Brookville. Pa., to tlic west, plus a zone 
1 00 mi. offshore xx-itli the oceanic sector 
taking oxer from that (joint. 'Ilie area is 
Ijtnken doxxai into 18 sectors altogctlici 
and fiiglits ate- (J-axsed from one sector 
to another within the center. 

'Ilic oceanic sector's workload is 
traffic along nnites to Bcrmiidn. Puerto 
Rico and the .Azores. Nnrtli .Atlantic 
traffic, as far as the New York tenter 
is concerned, is for the most part han- 
dled as domestic traffic and turned over 
to Boston or Gander a-nter.s. Reason 
is that these transatlantic routes stay 
largelv within the 100 mi. otfsliorc zone 
until tliex- reach tlie otlier centers’ coii- 

group of Nciv York's controllers 
bale been trahiiiig for the UNIV.AC 
(.(jcration since Jamiary. and liavc pro- 
grammed tlic computer for tlie first 
f.liase of use. 

Six flight data positions arc being set 
up to xcrxicc tlie IINIV.AC. b'light plan 
information will be converted into 
(iniiclictl cards and introduced into 
tlic computer. UXIA'AC will then ac- 
cess fliglit dnt;i from its iiieiiioty dtnni 
and automatically type flight progress 
strips witli tlic conesponding co)ii(jiita- 
tioiis included. 

Sb.iff in the IdRwild center now 

watches, up from a niaximum of 50 in 
the old quarters at La Guardia. There 
are -42 journeymen [jositions in the 
center, five supervisors, 43 assistant 
coiitnillers. 
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Economy Critical in Mach 3 Transport 


This is the second of two articles on 
Mack 3 aircraft, The first article ap- 
peared III last week's Aviation W'ekk. 

Washington— Aircraft industry studies 
indicate that a Mach 3 coinmercia] 
transport not only is feasible with re- 
speet to structural design and propul- 
sion requirements, but that scat mile 
costs may be substantially louer than 
with subsonie jets. 

I’he same general prosisions which 
make possible efficient design of Mach 
I manned niilitarv aircraft appU to 
Mach 3 commercial transport airplanes. 
In the latter, howeiei, economics is a 
more critical factor. 

Kxpcricnce with operational Mach 2 
fighters and Mach -I ramjet test \ehicley 
indicates that efficient lift-drag ratios 
can he realized for high supersonic trans- 
port operation. I'or the over-all aj)- 
|)raich to the Mach 3 transport, how- 
c\er, design experts fee! that this super- 
sonic carrier will require the most 
brilliant engineering ever designed into 
.1 connncrdal configuration. 

.-\lthmigh specific design details have 
not jelled for the Mach 3 transport, it 
is conceded that the o\er-al! configura- 
tion will be radically diffetent from to- 


day's transport forms. Bv present stand- 
ards. the wing will be extrcmch’ thin, 
making it impractical for storage of fuel 
as in present-dav transports. Hiis will 
introduce a precedent in tran.sport de- 
sign by making it imperati'c for a sec- 
tion of the fuselage to carry the fuel. 
To meet this requirement, fuselage will 
ha\e to be deepened or extended. 

Fuel in Fuselage 

Present indications arc that storage of 
fuel under the fuselage floor will not 
he the safest, must practical location, 
leaving the alternative of a separate ex- 
tensive fuel Iray added to tlic fuselage 
aft of the passenger ailiin, with a sepa- 
rating hulklicacl sufficiently strong to 
take all sloshing and decelerating laids. 
'Ihis will mean an iimisuallv long fuse- 
lage bv present standards. \\'hilc stor- 
age of fuel in the fuselage mav create 
some misgivings amiimg airline opaators 
and the trav eling public, the feeling is 
that this location is safer than wing fuel 
storage. 

These fuel limitations may also be ap- 
plicable to niilitarv designs in the Mach 
s category. If additional fuel is carried 
ill external stores, such as tip tanks or 


suspended pods, this procedure would 
appear practical only for military use. 

One of the big factors in the Mach 3 
transport will be the problem of cock- 
pit and cabin cooling in view of the high 
heat of incoming air nonnallv used for 
cooling ami the high skin tempera- 
tures generated bv the high cruise speed. 
Insulation provisions will be adequate 
to meet the task but. in addition, rc- 
frigciatiim requirements will be boosted 
to cool incoming 5001' ait down to a 
comfortable TOh for the S5 to 100 
passengers carried bv’ the Mach 3 trans- 
port. (Opinion is that the refrigeration 
svstem will have a vastly larger capacitv 
tli.in anv installation used for aircraft 
in the past. 

'I’he transport probably will need no 
heating system, 'f'liis will eliminate the 
weight involved in heating provisions 
for present passenger cabins. .Absence 
of a heating system also will eliminate 
fuel requirements for heating— another 
substantial weight saving. Probably only 
a small heater will be required to service 
the airplane while on the ground in win- 
ter. and perhaps a ground-cart heater 
could do the job. 

A contingency of decompression at 
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60.000 to 70.000 ft, altitude, proliably 
the cruise level for a Mach 3 transport, 
will prompt transport designers to ini- 
tiate extreme measures for ]wssonger 
.safety, 

One provision tliat is likclv to be 
introduced is the use of smaller and 
thicker passenger-cabin w indows. 

riic steep climb of the .Mach 3 trans- 
port will also introduce a condition 
strange to today’s passenger. Ilic angle 
of the floor will create a new sensation 
during a walk between forward and aft 
cabin, and passengers prohahiv will be 
required to remain seated during the 
entire climb. 

I'irst Madi 3 transports inav' be lim- 
ited to transcontinental range— about 
2, -100 mi. along the Great Circle pat- 
tern— becuise of the quantity of fuel 
consunied in a liigh altitude supersonic 
flight. 

Tor transatlantic service, such as New 
York to London (approximating 3,-100 
mi. along the Great Circle route), a 
larger size transport than would be 
available initially would be required. 

If design were to begin on a Mach 3 
transport now, one estimate of a time 
scale indicates production of a proto- 
type in about hvo and a half years, a 
vear for flight testing, vvitli attainment 
of line prodoction by 1963-(yl, and air- 
line operations hi 1965. 

Design Similarities 

W’ithout any relation tci any specific 

to Mach 3 manned aircraft configura- 
tions, whether military or transport; 

• Existing miivvay facilities vvill be ade- 
quate for takeoff of Madi 3 faiiiilv of 
aircraft because of the large amount of 
thrust available from the advanced 
powerplants and the large wing area 
vvliicb vvill be required for low wing 
loading for high altitude cruise. Since 
most of the aircraft's load vvill be in 
fuel, which will be substantially con- 
sumed before letdown, landing weight 
vvill be relatively low. This factor, 
coupled with the large w ing area, would 
make landing no problem. 

• Temperature probably is the greatest 
single factor influencing design of the 
-Mach 3 aircraft. Skin temperatures will 
vary over the surface of the aircraft. 
Lmding edges, wing lower surface, 
engine areas and intake ducts will show 
hi^icr heat values. I'or ste.idy-statc 
cruise, average temperature over the 
airframe might run 500 to 550F, hut 
some other critical points mav climb to 
900F. 

• Maintaining fuel at reasonable tem- 
perature, probably by adequate insula- 
tion, also will he a prime requirement 
both from the standpoint of safety and. 
with respect to both fP tvpcs or high 
energy fuels, to avoid coking on tank 
surfaces. Coking might introduce the 
dangerous possihilitv of the material 


flaking from the tank and being carried 
into tlic lines to the engines. 

• Cooling of equipment in Ijoth mili- 
tary and ccmmerciiil Mach 3 aircraft 
will pose a considerable hurdle, but the 
pragrc.ssive state of dcvelo|)meiit is ex- 
pected to he sufficient for .solution of 
Ihc problem. Simplest ii|)proacii would 
l)C to engineer coniponciit.s to with- 
stand licut without cooling. This would 
be feasible in some instances but most 
internal installations will require some 
intensive cooling scheme. 

Individual systems will require .spe- 
cific approaches to solve heat problems. 
In general, various systems for Macli 3 
aircraft will involve greater capacitv de- 
mands and this in turn will introduce 
necessity to reject coiisidcrablv more 
heat, sharply boosting cooling require- 
ment and increasing equi|)incnt wciglit. 
Ptobalily cxten.sive use vvill be made of 
individual refrigerated compartments 
for critical inshillations. 

• Circulation cooling has been consid- 
ered to |)roinote boundan lavcr control, 
because the cool dense lavcr adjacent to 
the surface would improve flow sta- 
bility. 'Hic feeling among designers is, 
however, that the present slate of de- 
vcl(i|3incnt would not pennit incorpo- 
rating circulation cooling in Mach 3 
aircrift. General use of w-atcr as the 
cooling medium priihablv vvoiilil iiitro- 
diia- too high a weight penaltv. but 
research is being pushed to devise effi- 
cient iiictliods for use of circulation 
cooling, because substantial benefits 
would stem from successful solution of 
the problem. 

• Electrical .system insulation material 
may require ceramic coatings. Rotating 
machinery probably vvill require special 
tre-atment, since opinion is that flic 
limit of usefulness of organic liihriea- 
tioii compounds is being approaclied. .A 
miinber of sclicmes are imder considera- 
tion. including development of high 
•temperature greases, dry film hibricaiits 
irnd use of dry bearings, |3erhaps of a 

• Hydraulic systems will require lines 
not only able to withstand high heat 
bill to cam suhstanrial'v higher pres- 
sures as well. 

• Marking materials for extemal use. 
such as insignia or instinctioiis, prob- 
iiiilv will be a ceramic tvpe. 

• Ceramics will be used in radonies and 
antenna becansc of heat generated in 
M.icb 3 service, designers believe. 

• IIigh-tem])eratnrc glass probahiv will 
be used in c.inopies as well as wind- 
screens in double thicknesses with space 
between them For thcniial insulation. 
Surface likely vvill avoid compound 
curvature, w ill consist of a series of flat 
planes to obtain good optical diarac- 
tcristics- Big problem w ill he design of 
adexjuatc edge attachments. 

• Airframe of the Mach 3 aircraft will 
be a .substantial departure from the 


structural makeup of todin's high speed 
lilaiie. Materials are not deemeil the 
most etiHcal problem. Not vet con- 
sidered to be in tlic iifF-the-slielf c.ite- 
gory like the conventional ahnnimini 
alloy.s. most of Hie high-he.it-resistant 
liigli-.strength nutcnals required gen- 
erally arc available in sufficient qiiantitv 
and vvitli adeqiute prodneibility for 
ifficient use, but new iu-process controls 
vvill have to be developed. Biggest 
problem in connection with hi|h-lcm- 
[jcrature materials for the Mach 3 air- 
craft will be their application for effi- 

• One feature of Mach 3 struclnrul de- 
sign vvill he extensive use of fasioii and 
resistance welding, wliicli mav even be 
applied to whole fuselage barrel sections. 
W elding will simplify tlie problem of 
sealing cabin areas and fuel bavs be- 
cause temperature liniil.s of available 
organic scaling materials are being 
rcaciied nr exceeded, designers viv. 
Welding also will promote structural 
efficiency, since a welded joint vvill 
weigh less than a riveted connection, 
IIowcvcT, over-all structure will include 
both welded attachments and mecliaiii- 

• Heat-resistant vveldahle alloys used 
vvill include semi-anstcnitic precipita- 
tion-liardciiiiig stainless stecl.s and liigli- 
strcngtli low-alloy steels. 

• Titanium alloys in Department of 
Defense's sheet rolling program prnb- 
alily will be used, 'live 16 vaiiaclimn- 
2.5 aluminum (16V2.5.AI) and -1 almni- 
nuin-5 molyMenum-l vanadium (-t.\l 
3Mol\') tilaniiim alloys arc not weld- 
able. would have to be riveted, likelv 
would lie used in arens where sealing 
is not a critical factor. Weldable ti- 
tanium allov in the jjictuie i‘. 6 alu- 
mimmi-t vamidiinn (6-AHV). as well 
as the weldable all-beta tvpe tit;innmi 
alloy, such as tlic vanadium-dirominin- 
ahimimnn forimilatioii. now under de- 
velopment. The beta allov, like licrvl- 
Hiim. is one of Hic designer's fond 

material for brazed sandwich from the 
viewpoint of comp.itibi!itv of brazing 
lyeic with heat-treat cycle In general. 
perfecHim of brazed and rc.vistaiicc- 
vvcldecl titaiiinm structures arc not con- 
.sidereel as far along as those using stexi 

■ Nickel and cobalt alloys will be used 
ill high-hcat engine areas for such ap- 
|)licntions as shrouds and heat shields. 

• Beryllium, another material the de- 
signers arc stcidving, ptobablv will not 
l>e used in initial Mach 3 aircraft for 
the simple resi.son that present devclo]> 
ment of ductile beryllium allovs in 
product fonns is not considered suffi 
ciently advanced bv structural and inan- 
iifactiiring tesearchets to warrant use 
as :i general structural engineering ma- 
terial. .Also, cost is high. However, be- 
ryllium's liglit wciglit, high slifFiicss, 
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Alcoa’ Premium Castings permit 
enormous savings in the production of 
aircraft components which formerly 
required extensive machining. For ex- 
ample-some especially complicated 
impellers cast in aluminum have re- 
sulted in savings of 90 per cent, or 
$1 ,000 less than machined pieces. And 
they meet every requirement for high 
strength and smooth surface finish. 

Impellers are exacting items. They 
spin at tip speeds up to 2,500 fps 
(60,000 rpm fora9'A* diameter part). 
Cast with Alcoa premium-strength 
C355-T61 aluminum alloy, properties 
are guaranteed in the casting. The 
smooth, curving blades, often taper- 
ing to a delicate edge, have .005' 


to .010’ tolerances. Even difficult 
shrouded impellers with cored air 
passages, which are cast with a surface 
finish guaranteed to 125 microinch 
maximum, actually run 50 to 90micro- 
inches in most cases. 

Alcoa has steadily been refining its 
ability to produce high-speed rotating 
parts since 1944. Research through 
spin-testing, stress analysis, high- 
strength plastercast moldingand new 
alloys has evolved this unique proc- 
ess with exceptional cost savings. 

The premium-casting process, so 
successful with highly stressed im- 
pellers, is an exclusive Alcoa develop- 
ment. For information about saving 
on your machining costs with Alcoa’s 


premium-casting process, call your 
Alcoa sales engineer. Or write Alumi- 
num Company of America. 1800-G 
Alcoa Building, Pittsburgh 19, Pa. 


MechsnictI Properties of Alcoa C355 Pre- 
mium-SlFength Castings, Sgec. MII.-C-2I180, 
Type III lor highly stressed regions are: 

Giiarsnteed Min. Typical 
UTS, psi 44,000 47,000 

TVS. psI 33,000 36,000 

£L, % 3.0 6.0 
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liigh specific licat and corrosion resist- 
ance are extremely attractive properties 
nnd offer big ad'antages if the material 
can be brought along quickly. 

• Bulk of the materials for Mach 2 
aircraft will be in flat r, oiled form, in- 
cluding liglit-gagc plate, sheet, .strip and 
foil. Big problem in these high-tem- 
petature flat-rolled products will be to 
obtain the material in sufficient widths 
and lengths, desired flatness and dose- 
gage tolerana'. Excess gage, even in 
thin steel and titanium allot' sandwich 
structure, can result in significant weight 
increase. 

• Sandwich sfructure, both brazed hon- 
eycomb corc-to-skin and resistance- 
welded corrugated corc-to-skin types, 
will be iisexi e-xtcnsivclv in Macli 3 air- 
frames. Big adtantage of the sandwich 
is the structural st-abilitv obtained with 
'ery light-gage high-temp>etature mate- 
rials. Configuration gives a smooth sur- 
face relatively free of oil-canning and 
flutter Hiidcr load- Additional benefit is 
the insulation effect sandwich structure 
gives. 

• Detail design of the structural sand- 
wich to permit efficient unloading will 
make inserts and edge attachments crit- 
ical considerations. 

• Reproducible product as distinguished 
from tlic lahonitotv product, will har e 
to be achieved- 

• Tolerances of brazed or resistance- 
welded detail piirts will ha\'c to be held 
to a closer degree than on conventional 
structures. 

• Highest emphasis will be placed on 
qualitt control because inspection of a 
sandssich structure will not be feasible 
after makeup. 

• Development of brazing equipment 
will get considerable effort. Ibis in- 
cludes heating media and tooling such 
as handling, positioning and stmiglitcu- 
ing fi.xtures. Importance of this aspect 
for production of Macli 3 sandwich 
stnictiire is underscored In a proposal 

for a brazing facilitv which North .Amer- 
ican As'iatioii submitted to the Ait 
Force in connection with its WS-llOA 
wc'.iprm system proposal. 

• Heat-treatment will involsc the prob- 
lem of comp.itibility of the brazing 
cycle with tlic heat-treat esclc. Anoflict 
consideration will he avoidance of warp- 
age during tlic heat-treat cycle follow- 
ing brazing and during the welding cy- 
cle itself. 

• Problem of handling steel and ti- 
tanium alloys for Mach 3 aircraft, both 
at the su|jplier‘s site and in the shop, 
will be substantially more aitical than 
with today's aluminum alloys. Aim 
will be to prevent pliysical damage and 
coiit-amination, even to the extent of 
fingerprints, .and to aioid reaction ef- 
fects of general temperature condition 
and brazing and welding cvclcs. leading 
to corrosion and embrittlement, ■'^\1lite 
glove” liandliiig niav lie indicated as 


General Electric Specialty Heating 
Maintains Component Temperature 


Tigress k Our Most Important 'Produef 
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Clue; The New England city it serves is the 
home of a famous Ivy League university. 


Now test your avi&tioa-oil memory: Do 
you remember these important reasons why 
Gulf oils are better for your engine? 

1. In addition to providing efficient, thorough 
lubrication , Gulf Aviation oils help keep engines 
clean — and safe! 

2. Gulf-clean engines can go longer between 
overhauls, because there’s less wear and tear 
on engine parts. 

ChooseeitherGulfpride Aviation OilSeriesD, 


the detergent oil, or Gulf Aircraft Engine Oil, 
the straight mineral oil. Both keep your en- 
gines Gulf-clean and safe. 

The airport? You Yale men will recognize it 
as New Haven Municipal Airport, located four 
miles southeast of New Haven, Conn. It has 
two paved runways — the longest, 4,768 ft. 

Here you’ll find Gulf Aviation products and 
friendly, efficient service under supervision of 
Jack Usher, president. Usher Aviation, Inc. 


42 



4GUIFK safely with a 

Gulf- dean engine 
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piirt nf the general cduc-.itinii program 
process engineers foci will Ire neccssarr-. 
» S|X.'cializc(i facilities will ha\c to bo 
c'cwlopcd for ill-process and iii-scnice 
rojwir of eindwich and welded struc- 
tures. Special jigs and fixtures, eceii 
mechanic kits, will have to he dewised 
for the exacting job of repairing the 
structure without dcstroiiiig the prop- 
erties of the original weld or braze, 

Bristol Develops 
Proleus 760 Series 

Izjndoii— Bristol Aero Engines Ltd. 
.miiiiunccd llirec new icrsioiis of the 
Ihoteus 7S0 engine, to be known as 
the 760 scries. 'Ibe companv siivs the 
turboprop engines are designed to pro- 
lide lower fuel consumption and. with 
one exception, higher power. 

The I’rotcus 761 incorporates com- 
jiressor modific.ttions giving a 1% im- 
prmement in specific fuel coiiMiiiiption 
under cruising conditions. .Maximum 
power of the 761 is similar to the 750 
but is developed at a much lower com- 
pressor rpm. than tlie 750. 

The Proteus 762 is almost identical 
to the 761 with the exception of ,i dif- 
ferent fuel injection and rec-.ilibratcd 
CMitrol unit. 5T more power is av.iil- 
ahlc for takeoff. Cruise fuel consump- 
tion is the same as for the 761. 

The Proteus 765 is similar to the 
761 iind 762 with an increase in cruise 
power. Cruising specific fuel cimsump- 
tioii is the same. 

Bristol gives the following petfonn- 
anee for the four Proteus engines; Pro- 
teus 755 takeoff ratings of 4.160 chp., 
v-705 slip, and I.ISO thrust Ih. Proteus 

761 takeoff ratings of 4.210 ehp„ 
5.740 slip.. 1.220 thrust Ih. Proteus 

762 takeoff ratings uf 4.550 clip., 5..S70 
slip.. 1.150 thrust lb, and Proteus “65 
tatenff ratings of 4,445 clip., 5,060 slip, 
ami 1,260 tliriist lb. 

Cruising specific fuel consumption 
at 25.000 ft.. 525 kt.. with maximum 
continuous power is given as 0.499 lli./ 
hr./lb. for the Proteus 755 and 0.4S6 
foi the 760 scries. 

Uj>per Air Studies 
Made Over Argentina 

Buenos Aires— Icsts of .Argentina’s 
upper air were started rccentlv bv- U.S. 
Str.itcgic .Air Command team to g.iin 
pre-cise information about jet streams, 
clear air turbulence and cosmic radiation 
in the next 18 months. 

lest equipment includes Lockheed 
U-2 weather research jet. cipablc of 
sustained flight above 55.000 ft. U-2 
used for sampling atomic radiation, is 
fitted with test gear bv National Ad- 
visory Committee for .Aeronautics ami 
M’right Air Development Center. 



Your special polcnliomeicr windings can 
now he produced vviih consislsnl, preci- 
sion accuracy in prodiii'lion quaniiiies! 
Pacific Scicnlific's new plani faciliiies 
and specially designed microscopic 
winding equipment can now provide 
cxiremely close lineariiy lolerances on 
your special designs vvheiher .standard 

figurations. Elements arc wound to your 
own specifications on glass, Fornivar- 
covered copper or aluminum mandrels, 
and X-Y recorder inspection assures 
uniformity of quality. 

Pacific’s engineering department enn 
also help solve your special problems 
. . . and complete environmcmal facili- 

rigid military specifications. 

C;ill or write Pacific for engineering 
assistance on your speciiU poienli- 




complete potentiometers 

Pacific also designs and builds complete 
polemiomctcrs— both rotary and linear 
motion— to suit your requirements. 
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SPACE FLIGHT and NUCLEAR PROPULSION 


Adraslic reduction in vehicle mass ratios. ..substan- 
tially increased specific impulse values ... a capability 
for achieving very high speeds ... these are some of 
(he significant advantages that will come from the 
application of nuclear energy to space flight. 

A number of different propulsion systems have been 
proposed to utilize nuclear reactions. The simplest 
system consists of a fission reactor through which the 
propellant is passed, heated, and then expanded 
through a rocket nozzle. Fission reactors can also be 
employed as a source of energy to generate electric 
power, which in turn can be used to accelerate ions 
or charged particles, or to create and accelerate a 
plasma. And fusion reactors, w hen developed, can be 
used to generate electric power for the same purposes. 
In addition, in the case of the fusion reactor, there is 
the attractive possibility that the reaction energy can 
be used directly without conversion to electric power. 

The fission-powered thermal propulsion system will 
probably constitute one of the next major advances in 
space technology. As an example of the gain which 
can be achieved, consider a vehicle with a payload 
weight of about 25 tons for a manned flight to one of 
the nearer planets, landing, and returning. Powered 


by chemical rocket engines, the takeoff weight for such 
a vehicle would be 50.000 tons. But powered by a 
fission-thermal propulsion system, weight at launch 
would not exceed 500 tons...a 100-fold reduction in 
the mass ratio. Considerably greater gains are pre- 
dicted for the more advanced systems. 

Systems studies and advanced research in the appli- 
cation of nuclear energy to the requirements of space 
flight are in progress at Space Technology Laboratories, 
This work illustrates the emphasis at STL on the 
exploration and development of new concepts and 
techniques in ballistic missile and space technology. 

Both in support of its over-all systems engineering 
responsibility for the Air Force Ballistic Missile Pro- 
gram, and in anticipation of future system require- 
ments, STL is engaged in a wide v.iriety of analytical 
and cxpcrimenlal research. Projects are in progress 
in electronics, aerodynamics, hypcrsonics. propulsion 
and structures. 

The scope oj aciirily a! Space Technology Labora- 
tories requires a staff oj unusual technical breadth 
and competence. Inquiries regarding professional 
opportunities on the STL Technical Staff are invited. 


Space Technology Laboratories 

A Division of The Ramo-Wooidridge Corporation 
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New Antenna Shape Vies With Parabola 


By James A. Fusca 

Garden City, L. I.— l^uniliar patj- 
bolic antennas used in radar, tropo- 
spheric and ionosplictic forward scatter 
communications inav face serious com- 
petition from a new airtenna technique 
said to offer similar pcrfonnancc for 
smaller size, less wciglit and apprcciablv 
reduced cost. 

Called the SVE (Swept Volume Effi- 
cienev) antenna prineiplc, technique lias 
been dci eloped bv GB Electronics 
Corp.. it newly formed subsidiary of 
General Bronze Corp. The SVE method 
prosidcs tor a mote efEcieiit use of a 
group of end fire anteima elements 
assembled into a broadside array. 

The new antenna design concept, 
according to the company, can provide 
reductions in the solume swept by ro- 
tating aniennas of as much as 10 times 
for large antennas at VHE and UHE 
frequencies or, comerscly, gain improse- 
ments of 50-200% in the same vol- 

SVE antenna consists of an array of 
end-fed directional radiators, cacli of 
w hich is made up of an acliie feed and 
.1 number of passiie metal disks spaa'd 
along a supporting tod to guide the 
electromagnetic energy into space in a 

Improvements Claimed 

W'ith this technique, the company 
bclieies major improicnients can be 
made in the design of antennas tanging 
in use from airborne early warning radar 
to space platform communicitions. I'ot 
example, specific aihaiitages claimed for 


the forward scatter type of antenna arc; 

• Lower cost. Simpliciti of an antenna 
arr.iv assemblal from easili' produced 
elements and rajuiring only a liglrt 
mounting strnctiire means that the in- 
stalled cost of this t\pe of antenna will 
be v«v low in comparison with large 

• Less weight. Because this type of ar- 
rai requires onl\' liglitweight aluminum 
anteniiii elements and supports, the 
over-all weight svill be apprccialily less 


than that of a parabola with comparable 
performance. 

• Sliijiping and assembly. Packed for 
shipment, an antenna array equivalent 
in perfonnana' to a conventional para- 
bolic antenna 60 ft. in diameter could 
lx; shipped in a single aircraft and as- 
semhied at destination in the cquisalcnt 

• Ease of mounting. .Antenna design is 
adaptable to standoff installiitioiif on 
slopes or tho. sides of mountains in rc- 
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UET-PROP BRITANNIA 

triumphs on a great 
variety of world air routes 

FLIGHT CREWS, AERO-ENGINEERS, OPERATORS, TRAVELLERS, 
ALL ACCLAIM THE "WHISPERING GIANT’S” REMARKABLE RECORD 

46 


Oil the air routes of the world, the Britannia has 
blazed a trail ol'success. 

Fliftht orews have expresserl great confidence in the 
Britannia. Airline engineers have prai.setl the relia- 
bility of its fine Bristol Proteus jet-pvoiw. Ojierators 
have been imjiiessed by the exee|itional ojierational 
economy of the Britannia and its lemnrkable versa- 
tility. Passengei's have welcomed the speed, luxury, 
an<i smooth, quiet comfort of the '‘Wiiispering Giant.” 

World-Wide service by Britannia 

Today, Britaniiias serve five continents with Canadian 
Pacific, BOAC, El A1 and Aeronaves. 

Further Bi-itannias have boon oixlcicd liy Cuhana do 
Anarion, Huntinp-f'ian Air Transport, the British Minis- 
try of Supply and the Royal Air Force. 

A remarkable record 

Britannias liold many comincrcial records. They have 
broken transatlantic speed records between London and 

47 


Now York no less than eight times. Tliey have clipped 
liours off schedule flights on trans-oceaiuc, trans-continen- 
tal, and inter-city routes. 

Equally spectacular is the record of the Proteus jet- 
prop. The overhaui life of the Proteus 70;> reached 1,300 
hours within 1,3 months of airline oi>cintiiin — the most 
rapid extension in aviation history. 

All in all. the Britannia’s in-service record has proved a 
great triumph, aoknowledgcd by the flight crews, aero- 
engineers, operators, and travellers of the world. 


BRISTOL 

y 

Britannia 

THE BRISTOL AEROPLANE CO (USA) INC, 

400 PARK AVENUE, NY 59. NY 



Herman Nelson 

PORTABLE HEATING and VENTILATING 

keeps men and machines at work 


V 3 II H63ting,whena Herman Nelson 
portable heater was furnished as part 
of a mobile electronics van. Built right 
into the van, it exactly fits the needs 
of this new mobile unit. 

Engine M3intenance is a must- 

even under severe winter conditions. 
With efficient portable heaters on the 
Job, mechanics on this engine test starid 
are able to make necessary adjustments 
and repairs — impossible under usual 
sub-zero conditions. Instant portable 
heat solves the problem. 



Sp3C6 H63ting, temporary orpartial- 
ly completed structures become usable 
when Herman Nelson portable heaters 
move in to furnish quick, unfailing 
heat. Serving the Defense Establish- 
ment everywhere is Herman Nelson’s 
major task. Put 16 years of experience 
to work on your next portable heating 
or ventilating problem. 





DEFENSE PRODUCTS DIVISION 


imitc arcjs. It is mounted on a tomtn- 
lional tower, the ton’ct can be erected 
with a gin pole, does not rei|nire a emne. 
■ Environmental adaptability, In re- 
gions where icing conditions sercrc 
euGugli to affect the antenna's imped- 
ance iimtching might be cncountereel, 
simple de-icing units requiting only a 
fraction of the energy necessary for para- 
bolic antenna dc-icing can be installed 
u’itliout affecting the iJcrfotmancc of 
the array. 

• Pattern cliaiigiiig. Antenna array pat- 
tern c.m be adjusted with rclatisc case 
so that antenna cm be custom engi- 
neered to meet the requirements of spe- 
cific sites. 

• Maintenance. Simplicity and light- 
ness of the antenna and its support 
structure «ill reduce maintenance and 
replacement costs. 

As a manufacturer of large p,arabolic 
antennas, GB Electronics Corp. will be 
competing for its own market svith the 
ne« SVE technique. M'hile deselop- 
mciit work at present is under military 
sponsorship, the compans' has imested 
approxiinatelv SIOO.OOO in its o«n de- 
sclopincnt program oscr the last year. 

-Among tfie proposals outstanding for 
a|3plication of the SVE technique at 
|)a'scnt, arc scseral proposals for roto- 
domes and radomes for airborne early 
warning airaaft. antennas for the new 
Europe.m "Ace fligli" and other tropo- 


spheric scatter comnniniuitions net- 
works, and satellite tracking antennas. 

Directivity of all antenna arrays is de- 
termined by interference between the 
propagated wares of electromagnetic en- 
ergy. By using a large number of 
sources of radiation, such as the banks 
of dipoles in a broadside arrav. it is pos- 
sible to strongly reinforce the radiation 
of energy in a desired direction while 
reducing the radiation in other direc- 
tions. 'I'hese sources of radiation may 
be any type of antenna. 

Array Terms 

Two terms arc important in discuss- 
ing the properties of antenna arrays; 

• Element function. The element func- 
tion of an array is the radiation pattern 
of a single antenna clement such as, 
for example, the radiation pattern of 
one dipole of a bank of dipoles used 
to feed a broadside anay. 

• Anay funefioo. The result of com- 
bining the element functions of a group 
of similar elements by muitiph'iiig the 
element function of a single antennn 
bv an arra\’ function is to provide the 
radiation pattern of the group. Tlie 
group may then be treated ns a single 
source of radiation. 

A linear multi element array consists 
of a large number of cqualls' spaced an- 
tenna elements fed by equal currents in 
pha.se to obtain maximum directivity in 


the fonvard direction. AA’ith this t\pe 
of array, a great deal of dircctivits' can 
be obtained, but a larger nnmhei of 
minor lobes are likely to be present. 

As the gain required from antenna 
arrays for r.idat and communication.s 
use lias increased over the past scseral 
vears, an attempt has been made to 
limit the increase of antenna size bi- 
changing from simple antenna elements 
such as the dipole to "end fire” ele- 
ments such as the polyrod. the helix, 
modulated surface wave elements such 
as the cigar and the ladder, the "^’agi, 
the fctrotl, flush slot arrays and others. 

Theoretically, the far field radiation 
pattern of an array of identical elements 
is the product (in field intensitv) of the 
element factor and the array factor. In 
the past, this theoretical petformance 
could nci'cr be approached using con- 
ventional end fire elements which arc 
long with respect to the spacing be- 
tucen them because thc\' gencralh’ arc 
of the "leaky wave" type. 

Tliat is. tHcy r.idiate' cimtimially along 
their length «’hich causes interference 
in the beam formation of adjacent ele- 
ment.s. coupling and interaction. One 
type of clement, howerer, does not dis- 
play these characteristics. This type is 
known as tlic cigar fomi. 

The cigar type of end fire element re- 
sembles in some wars the consentionid 
Yagi antenna used for television tc- 


1' iGHTweiGHT High Temperature Insulating Blankets are made with either cloth or 
metal covering for all types of gas curbine. 

They will prevent heat transfer from hot surfaces and keep the temperature of 
surrounding structural members below critical limits. They are custom built for 
accurate fit, easy to fit and to take off, and no trouble at all to clean and maintain. 
They can be made in varying thicknesses to suit the temperature drop required. 
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Solo over the Polar Cap... a light plane record! 


Peter Gluckm&iin, Son Francisco's Flvitig jeweler, is used 
10 accomplishing llie impossible with liis 225 h.p, Beech- 
craft Bonanza. And. this Spring, tlie ■'impo5sil>le ’ was his 
daring solo flighl over the north polar cap in a single- 
engine light |>lane — a world record! 

“This was the hardest flight of my life — on me and on 
my plane.“ says Mr, Gluckmann. “Every part of the engine 
had to be in excellent condition and stay in excellent con- 
dition — the North Pole is no place to land. 

“I used RPM Aviation Oil Compounded because long 
experience has taught me I can tiepend on it to keep my 
engine running smoothly under all flying conditions. 


"That's the single most imporlunl factor in long-distance 
flying over water, ice caps and mountains. Moreover, in 
the nine years I've flown my own aircraft on ‘RPM’ I've 
had no iroulile with slicking valve,® and rings. That's how 
RPM Aviation Oil Compounded has saved me hours of 
costly maintenance work — hy kee|)ing engine parts clean 
and repairs at a minimum." 

The polar flight, from Iceland to Coo.«e Bay. Labrador, was 
a l.fiSD mile leg of a 25.<MKI-mile flight through South 
-America. Africa. Europe and back to San Francisco. .Mr, 
Cluckmamt also set another record — Ids ^v•as the first 
solo flight ea.slward across the South Atlantic, from Recife, 
Brazil to Dakar. French ^'est Africa. 




SO 


ception wldcli imiimts an active dipoio 
on a supporting ro<i with several passive 
directional dipoles .spaced in front of it. 
In tlic cigar clcnient, tlie dire-ctional 
rods arc replaced by iiict.il disks which 
direct clcclronmgnctic energy in much 
tlie Mine vrav, lint vvldcii have the ad- 
v-.iiitagc of propagating anv tyjK; of 
|jol.iriz;(tion. 

Tins cigar type of eknient can be 
made to radiate as a true surface wave 
anlenna by adjustment of clement 
parameters. A surface wave propagated 
aiong the axis of the ci^tr element has 
no radiated eoinponcnt in the transverse 
direction, which means that the field de- 
cavs at least ex|5oncntiallv in the trans- 
verse direction as it travels along the 
axis of the antenna until it reaches the 
discontinuitv of flic element end wlierc 
the wave is laiinclied into space 
Element Spacing 

By spacing elcmciil.s with a gap of 
more than one wavelength between 
tliem, the far field beam of eacli ele- 
ment can form with virtually no inter- 
action with arljaccnt cigars which pro- 
vides an exaptioiially directive Iveani 
in both the horizontal and vertical 
planes. In this ease tlie element direc- 
tivity v'.ities as a funetion of length Init 
for a fixed Icngtli luitli p.iftcni anti 
iuipedaiice arc stable over a relativelv 
broad Kind of frequencies. 

Kev to tlie S\'K teclniique is tlio dc- 
veiopment of a cigar clemeiil that prop- 
agates as a surface wave antenna ratlicr 
than a leakv wave antenna. Original 
effort in the |jrograni was the nialhe- 
matic-al determination of uptimnm 
iiiiiiiber of disks in an element, element 
spacing and clcnient length for a speci- 
fied diameter and side lobe level. 

The effort shovvctl that for diameters 
imdcr 10 wavelengths an improvcinciit 
could be obtained in aziniutli rlircctiv- 
ity over tlie performance of conven- 
tional end fire arravs emploving tai>cred 
current distribution while maintaining 
the wine side lobe level, plus an addi- 
tional increase in gam obbained through 
file use of longer and more efficient 
elements, b'or diameters of over fifteen 
w-.nclcngtlrs. some reduction in azi- 
miitli directivity was predicted inathe- 
matically i>ut tlic over-all giin improve- 
ment extended to muth larger di- 
ameters. 

I'irst atrav built was a model designed 
to operate at 2.000 me. Its diameter 
(swing circlet vv-as font w-avclcngtb.s. 
Three elements were used, each 2.25 
wavelengths long, spaced 450 deg. apart 
and fed in [jarallel with equal ampli- 
tude. Hie measured vertical heamwidtli 
was nominallv 27 deg., the azimutli 
beam width 12.5 deg., side lobes 25 
db. maximum, and gain 10.5 db. 

Side lobes remained under 25 db. 
over a 15% band, as predicted maflic- 
matically. Measured and predicted paf- 


Icnis agreed almost exactly in terms of 
half power and mill beam widtli, side 
lobe levels and angular position, 

.\n important feature in terms of pat- 
tern band width, confirmed bv mc-.i.siire- 
iiients on the model, is that for am 
fixed design the element and artav factor 
beam widths vary inversely witli fre- 
quency so iluit the ratio of beam vvidtlis 
(for side lobe control) sliould remain 
consistent over a relativelv Isroad fre- 
quency band. 

One ex.unplc of the application of 
the SVFi technique would Ire in the 
design of a large rotating aiitciina atrav 
sucli as could ra: used in tlic rotodomc 
of an airborne early vv-arniug radar. 


Conventionally, the design of this 
ly pc of antenna im olves placing a ninii- 
ber of low directivity elements along 
the diameter of a circle, vvitli other ele- 
ments stacked in elevation. To obtain 
tlie narrowest possible k-.im vvidtii botli 
in azimuth and elevation consistent 
with a certain niiiiinmm sidelobc level, 
c-adi of the elements is fed in equal 
|)hase an<l with laijcrcd current ampli- 
tude. 

Spacing between the elcmcut.v con- 
ventionally is kept below one wave- 
length to eliminate .scvetc side lobes, 
and. mutual coupling bchveen flic ele- 
ments is f.ikcn into account in design- 
ing tlic array to obtain the required 



flii'.wpS 


29 ^ 


MORE OPERATING HOURS WITH 
OVERHAULED ENGINES 


fiirwork 


ficr eughm u ilh 64-7‘/c ulilhiiliou. 'I'hc riigiiies lame from } clijjerenl 
otcrhafil i/tops. hulivitiiial engine pevjovmance records persaaded ns 
to su iteb exelusit eh to Airuork- 

During the Iasi 4 mouths oj l'J57, when 50% oj the engines oil onr 
fleet oj II coutairs were flirwork orerhauls, average operating time 
increased to I04S honrs, with ffl5.9% miliiatiou. This time is expected 
to increase as all onr engines become exclusiiely Airtiork oierhauled. 
B. A. ''BUCBUTTERFIEID R. «. TAYIOR 

Supi- of M.iinrenance Direciof of Maimenance 
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Turning ongle. 


Second 

programmed 

turn. 


Third 

programmed 

turn. 


0 Achieved 
0 total turning 
* angle within 
^ 1% o( that 

programmed 


There must be a correlation 
between turning angle 
and thi» angle. 


HOW HONEYWELL HELPED 
VANGUARD I ACHIEVE 
A NEAR-PERFECT ORBIT 


P UTTING a satellite into a long-lived orbit is somewhat like 
threading a needle’s eye— with the needle up in the sky. Van- 
guard not only had to hit this hypothetical needle’s eye but go 
through it at the cotrect angle. 

Utilizing no signals or impulses from the ground, Vanguard 
accomplished this superb feat. Did it with its own powerful 
rocket engines controlled for most effealve utilization by its own 
complex assemblage of components and systems. The Martin 
Company, prime contractor, designed and built the Vanguard 
rocket for, and under the close supervision of, the Naval Research 
Laboratory. 

Vanguard's vital space reference system was Honeywell’s con- 
tribution. And it was this precise system that, in conjunction with 
the autopilot, (l) guided Vanguard in the proper flight path, and 
(2) pitched Vanguard at various angles necessary to achieve 
neat-perfect orbit— so nearly perfea chat experts estimate the sat- 
ellite will remain in orbit up to 200 years. 

The turn was accomplished as the diagram at left shows. 
The total turning angle was achieved within 1* of the angle 
planned. 

The Inertial-cype Guidance System, used in Vanguard, is an 
adaptation of Honeywell’s True Inenial System which enables a 
missile to know where it is— and where it is going — by remember- 
ing where it started from. Such systems provide non-jammable 
guidance beyond the reach of radio or radar, 

Inertial Guidance is another ex- 
ample of Honeywell’s continuing 
contribution to space research. If you 
have problems in the design of sys- 
tems or components for missiles and 
aircraft, call or write Honeywell, Mili- 
tary Products Group, 275} Fourth 
Avenue South. Minneapolis 8, Minn. 



Honeywell 
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It takes brains . . . 


to guide a missile . . . mechanical brains, 
that is, like this tough but tiny aham 
digital computer module, /oamm has put 
a great many brains to work designing a 
iuUy transistorized and miniaturized digi- 
tal computer, a critical part oi 
all-inertial guidance system ior the Air 
Force ICBM Program. 


More brains, the human kind, are now needed for /Mmw's 
inertial role in the Air Force ICBM Program. Specialized 
senior engineering and technical management positions 
with excellent growth potential are now ovailable. Write 
to . . . Professional Personnel, Garden City, N, Y. 

Prompt, convenient, confidential Interviews, 


BOSCM JUtJUa COBBOMTMOJV 


HERE IS INFORMATION 
YOU NEED ON 

DARNELL 

AND HOW TO SELECT THEM 



NEW FREE MANUAL 



Oornell Costers and Wheels stort 
cutting costs from the very first 
doy of installotion. With over 
4000 types of costers and wheels 
to select from you eon specify 
the exact model to meet your 
requirements. 



niiiplitiidc elistiibiifioii nml iiniJcilaiioc 
(i\cr ii hiiticl Ilf frcqiitndcs. On tlic 
nssniiiplion th.it feed losses arc lo\i and 
that high circulating currents do not 
exist, gain is considered to be .m iii- 
u'rse timction of tlic element beam- 
widths. 

.■\s tlie gain requited of airborne radar 
antennas increased and. thctcforc. the 
antenna dianietct. this conventional de- 
sign appro, leh liad to be modified to 
reduce' antenna height. A .solution 
adojjtcd was simply an extension of the 
cimu'iition.il approach, reducing some- 
what the antenna base and substituting 
longer end fire elements for the low 
diroethity elements. The improved 
vertical directivity gained as a function 
of antenna height was at a cost of azi- 
mutli directiviti'. Comentional spacing 
and large amplitude taper of tlic low 
directivitv elements was retained. 

Instead of extending conventional 
tecliniques. however, use of the SVF 
concept provides an enrirclv different 
apjiroach to the problem. Vertical beam 
widfli can be reduced bv using the 
longer and more efficient SVF ele- 
ments. .Although lengthening of the 
elements reduces the available artav base 
size, it can actually decrease the azi- 
mutli beam width liecause of the inde- 
pendent formation of the element pat- 

If the element beam width is onlv a 
small amount larger than the array f.nc- 
tor beamwidth, the array factor and ele- 
ment factor product will exhibit the 
following characteristics: 

• Product beamwidth will be reduced 
below the arras factor width. 

• First array factor side lolrc will be 
appreciably rctluced, since it occurs on 
the skirt of the clement main beam. 

• Succeeding anay factor side lobes will 
]jc reduced by tire generally low clement 
|)attern side lobe levels. 

llicrcfotc, an appreciably smaller 



Thermionic Converter 

Ibcrinioiiic convntn lUc size of a qiuiiter 
produces electricity vvhen heated bv a blovi'- 
loieh. Developed’ at the Ceneral Flcctiic 
Research Laboratmv. device is a combi- 
nation of iiiecnl and'ccrainic disks surround- 

ates at^a lower Icmperalure (l.SnOF ' vs. 
3,OOOF) than gas filled eonverter aimimnced 

tvial power output wiirbe 1 to iO “ range. 
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NEW LINEAR ACCELEROMETER 

FEATURES FRICTIONLESS OPERATION 


for greater accuracy, ruggedness and reliability 



0PEUTIN6 

TtMPftAnil|-6S‘F la'>2SO'F 


In the Honeywell A-C Linear Accelerometer, Type LA-600, friction 
introduced through bearings and potentiometer slide wires is eliminated. 
This unit consists of a non-pcndulous seismic mass supported on a friction- 
less spring suspension and incorporates an a-c variable reluctance type 
pick-off. 

Inherently insensitive to cross-coupling accelerations both when at 
null and when at an acceleration along its sensitive axis, the Type LA-600 
also features magnetic damping for near-constant damping ratio through- 
out its wide range of operating temperatures. Mechanical stops prevent 
damage from input accelerations beyond the specified full scale range. Write 
for Bulletin LA-600, Minneapolis-Honeywell, Boston Division, Dept. 00, 
40 Life Street, Boston 35, Mass. 


TIMS BEQUIBED 
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Honeywell 



; my b;!iC txi:i provide ;in a/imuHi pat- 
ijr.i o' liic smic or narrower beam 
t.idih ..ith low side lobes while also 
Ic.i'.!iig room for longer dements with 
.: consequent narrow •vertical Iseam 
width. 

Bct.uisc the elements alone exhibit 
negligible losses, eimpHiig is negligible 
and side lobes and cross polariration 
Ijw, gain is a nonnal function of beam 
widtlis. The gain, therefore, is higher 
than for ii uidcr iKiiin. conraitiona! 


I 'ifinfifir' I 

4^ FILTER CENTER ^ 

sQOOQO; I 

'. in Sadar.s— I’requeiicy di- 
versity radars, which (i|)eratc simultiinc- 
ousli on several frequencies to mini- 
mise susceptibilitv tn cnciin jamming. 
; VC iiov.' being purchased by ,\ir l■'o^ce 
ior air defense use. (I'or description of 
:i ' rcich-dcvclopcd diversitv radar see 
AW Jan. 13. p. 79.) 

>'i AC Control For Mach 3-New tac- 
! ;.'.l aircraft control ami warning svstcin 
i cing developed for Tactical .Air Coin- 
inaiid use is designed to track targets 
flving at speeds up to Mach 3, Svsteiii 
will be modulated for air transprirtabil- 


► Helpful Tigs For Wescon Talks- 
W'estcni I'ilectroiiic Convention (Wes- 
con) has prepared and distributed to 
more than 200 convention speakers an 
eight-page booklet filled with useful tips 
and suggestions for making technical 
presentations more interesting and ef- 
ftetivc. Booklel incurporalcs nunibct 
of ideas suggested by Avi.vriox W'rkk 
snrvcv of several hmidtcd engineers who 
had attended last vear's Wescon ()an. 
6 p. 76). Next Wescon will be held 
Aug. 19-22 in Los Angeles. 

► Russian, Aiiyonc?-Vocabular\ of 
Russian technical terms and expansions, 
and a pronunciation guide for Russian 
alphabet ate included in July issue of 
.American Society of Mechanical Kngi- 
iieets' journal, "Mechanical Kngincct- 
ing.” 

► Moiiopiilsc Fot F-IOS— Lightweiglit 
iiionopiilse tadar. developed bv North 
American's Autonetics division for ad- 
vanced versions of the Republic F-105, 
can be used for air search, ground nr.ip- 
iiig, terrain avoidance as well as aiito- 
niatic target tracking. 

►Critical Scientific Need— Lack of suit- 
able instruments and techniques fot ac- 
curate measurements at temperatures 
above i.OOOF is scriouvlv handicapping 
efforts to develop urgeiitiy needed new 
high lemperature materials, according 
tn Dt. .Allen V. Astin. director of Na- 


tional Bureau of Standards. Russian 
journals report USSR can make tegular 
calibration of lem|)crature measuring 
devices up to fi.UOOC, and thev plan to 
increase this figure to 12,000 bv I960. 
Dr. .-Astin says. Bv contrast, U. S. 
Bureau of Standards can calibrate oniv 
to 2.800C within accuracy of 8%, can 
extrapolate to 4.000C with some sacii- 
fiec in accuracy. .Another problem area 
is that of direct force measurement for 
accurately measuring thrust of rocket 
engines. Present need is for instruments 
uipablc of mcasutng 1.000.000 lb. of 
thrust, with error of 0.1%. 

► Ariiic Doppler Spec— .Ariiic Charac- 
Icristic No. 540, describing airline tc- 
quirenicnts for airborne Doppler radar, 
has been approved and released. Copies 
arc available, at no charge, by writing 
Aeronautical Radio Inc., UOO "K” St. 
N.W., Washington, D. C. 

► Atomic Am|)lificr— New type of tvvo- 
c.ivity gas Maser using beam of neutral 
aininonia gas molecules, rcportcdlv Erst 
Ilf its type to exhibit unilateral gain, 
has been developed by Philco Corp. 
under .Army Signal Corjjs sponsorship. 
Caseous beam connects to clectricallv 
isolated cavities, providing separate 
input-output tcrininals. Philco also re- 
ports its gas Masct has demonstrated 
tlic predicted phvsical phenomenon of 
prcstimulatioii of molecules in an ex- 
cited state, which promises greater de- 
gree of freedom for controlling the gain- 
band width properties of such devices. 

► Orchids Due— Recent Klectronic 

Components Conference in Los An- 
geles not only handed out conference 
proceedings containing technical papers 
at time of registration, but |3ublished 
pmceedings in convenient book size 
with permanent hard covet. Ptoceed- 
ings, published bv AC Book Co., CPO 
Box 1151. New' York 1, N. Y„ are 

available for $6.00. 

► Signed On liotted Line— Major con- 
tract awards recently announced by avi- 
onics maniifactuiecs include: 

• Ramo-Wooldtidgc Corp. has tcccived 
$15.5 million contract for automatic 
data processing system to be installed 
at .Army Elcetronic Proving Ground, 
]''ort Iluachuca, Ariz. 

• Paekard-Bcl! reports S7.3 million con- 
tract from Douglas .Aircraft for ground 
support equipment for Thor intermedi- 
ate range ballistic missile, bringing its 
total contracts for such equipment to 
over $14 inilliiin. New award is largest 
single cniitract ever tcccived by coni- 
(Eiuv. vvliicli has taken on additional 
50,1)00 ,sq. ft. of facilities for its Tech- 
nical Products division to produce 
equipment. 

• Stavid Engineering, Inc., has new 
Navy RuShips contract for $1.2 million 
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NAVY’S NEW ATOMIC DEPTH BOMB 
ANSWERS THREAT OF ENEMY SUBS 


The news that “betty” is now an operational weapon completes another 
chapter in the story of the Navy’s great contributions to the defense of our 
country. And we are proud that the Navy Bureau of Ordnance and the Naval 
Ordnance Laboratory, White Oak, Silver Spring, Maryland, developers of this 
significant weapon, called upon the facilities of AMF for the production of 
“Betty”. This is another demonstration of the fact that, when it comes to 
the tough jobs, AMF has experience you can use. 



AMERICAN MACHINE & FOUNDRY COMPANY 


fdt dvnaniic test and simulator ttjuip- 
mciit for radar course dirceting centers. 

• Hamilton Instrument, Den\er, reports 
j S5.5 million award from Hughes Air- 
craft for airborne signal data recorder 
to be used in Falcon air-to-air missiles. 
Transistorised dcsicc will record arma- 
ment eontrol sigirals sent to Falcon in 
flight to prepare if for firing. 

• Telecomputing Corp., Los .^ngcks, 
report.s 5623,000 contract for llo.itcd 
rate g>ros from Boeing Airplane Co. 

• Control Data Corp.. NIinneapolis, re- 
ceised Civil Aeronautics Administration 
contract of undisclosed size to design 
keyboard console for entering flight 
plans into data processing equipment 
used for traffic control. 

• Biirrouglis Corp. has rea-ived S17.d 
million Air Force contract for construc- 
tion of 24 coordinate data processing 
systems to be used io SAGE ait defense 
lystcni. Contract raises Burroughs por- 
tion of S.^GE program to apptoxi- 
niatch' S90 million to date. 

• Allen B. Dll Mont Laboratories, Inc. 
reports S1S4.400 contract from Sperts’ 
Gyroscope Co. for a closed-circuit tele- 
\ision system to be used for radar bore- 
sighting and tracking of aerial targets. 

NEW AVIONIC 
PRODUCTS 


Components & Devices 

• Ciiciiit protective device. Form 101, 
becomes current limiting at about four 
times its normal current rating, present- 
ing the rise of fault currents to dc- 
structiie maximums. Unit is available 
in capacities and sizes for use in 65-150 



and 230 v, circuits in rectifier and 
electronic applications, lligli capacity 
and current limiting ability permit its 
being connected directly into circuits 
with short ciraiit currents to 100,000 
iiiiip. Chasc-Sliawmut Co., Menimac 
St.. Newburyport. Mass. 

• Subnriniahire wirc-woimd resistors, 
Tvpes 102 and 103, operate through 
the tenipcrature range from 63C to 
125C with standard temperature coeffi- 
cient of =l5ppiii., power dissipation 
of 0.15 w. I'ypc 102 is available in 
\-.iluc5 from 1 ohm to 1 megohm. Type- 
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million, with units meeting more rigid 
specifications available upon re(|iicst, 
according to the manufacturer. Stand- 
ard outputs available are 0-3 vde, fil- 
tered, 0-200 microamperes filtered, and 
0-i ma. unfiUcred. Pioneer Magnetics 
Inc., 5838 3\’ilsbire Boulevard, Los 
Angeles 36, Calif. 


103 in values from 1 ohm to 500.000 
ohms, both with tolerances of ±0.05%, 
Ultronix liic,, 116 South Bayshorc 
Boulevard, San Mateo, Calif. 


almost no internal licat dissipation, ac- 
cording to the mamifacturer. Qutput 
voltage ripple is less tlian 3% at full 
output rating. Master Specialties Co.. 
956 Fast lOSth St.. Los Angeles, Calif. 


• Frequency to voltage transducer, 
Killed Magacyeler. conv erts pulse rate to 
a dircctiv proportional d.c. volb.ige or 
current, providing extended linearity 
and high temperatiuc insensitivity. 
Static components give full range liiie- 
aritv of better than 0.5% with tempera- 
ture variation better than 100 parts per 


• Power supply, which weighs 5.5 oz. 
and occupies 5 cu. in., will supply 60 
ina. at 300 vdc. from a 115 volt. 400 
cvclc a.c. input. Unit is qualified under 
M1L-T-5422C, and operates with suffi- 
ciently high ctficiency so as to result in 


DVM-SOAR 

• 

SPACE 
FLIGHT 
VEHICLE 
of the future 

• 

OPENS KEY 
POSITIONS IN 

• AUTOMATIC CONTROL | 

SYSTEMS 

• STRUCTURES RESEARCH 

• HYPERSONIC 
AERODYNAMICS 

• STRESS ANALYSIS 

• STRUCTURAL LOADS 
ANALYSIS 

• HUMAN ENGINEERING 

• WEAPONS SYSTEMS 
ANALYSIS 

• OPERATIONAL 
ANALYSIS 

Desired qualifications ; Proven 
Experience in re.sponsible posi- 
tions in aircraft or missile in- 
dustry. Technical and Mana- 
g^erial capability, cognizant of 
state of arts. Advanced de- | 
gree; ME. AE or EE. 
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Cole Conneclors are used tn 
linear manipulators for fast, 
disassembly and reassembly. 


Cole Connectors 


S supporting plates by Aeropuipl 


'Division of 


...bul even 
a crane can 
operate the 
self-aligning 
Cole Electrical 
Connectors! 


NO 

HUMAN? 

ALLOWED 


in this hot cell at 
ATOMICS INTERNATI 


Notnuman being will enter the heavily-shielded room where uranium fuel 
from atomic reactors is reclaimed. It is imperative, therefore, that every 
piece of equipment used is most durable, Indestructible, and dependable 
— and can also be easily operated by cranes or mechanical manipulators. 


Atomics international° has selected new self-aligning Cole Connectors 
for the electrical junctions being developed for such a complex Installa- 
tion. This entirely new type of connector does not rely on precision 
tolerances or screw-type couplings to function properly. The unique 
two-ball and socket principle of its contacts automatically compensates 
for imperfect alignment of pins, due to the use of remote control equip- 
ment. The Connector withstands rough treatment, high shock and vibra- 
tion and can be disconnected under load without damage to contacts. 


Another important feature of the new Cole Connector is that it can be 
made in any size or shape required, from miniaturized to high-capacity 
pins, can make any number of contacts simultaneously (thousands if 
necessary), yet can be manufactured economically In small numbers, 
it may be the solution to your connector problem. Send us your require- 
ments and we will determine if and how it can be applied. 


^oLq 


ELECTRIC CO. 


MISSILE ENGINEERING 


Support May Become Key Missile Role 



By Midracl Yaffcc 

Souring cost.s of ground support 
i.'i|uipnicnt arc spurring a major csolii- 
tion in flic nii.ssilc industry fluit tlircal- 
cus to topple tlie missile from its pri- 
cminent po.sition in program pl.inning- 

I'roin the usual situation of dtvi.s- 
ing and adapting a ground support 
cmironincnt to fit a missile, weapons 
experts soon niav be forced to design 
missiles to fit a predetermined ensiron- 
nicnt. Tills essentially svill be the case 
witli the Mimitcman ballistic missile. 

Paralleling this devclopiucnt is the 
growing importanee of the ground sup- 
port producers. Until recently an after- 
diought in most missile progtannning, 
Qiey now arc being taken in at an 
carlv stage and given an inaeasingly 
important role in over-all planning. 
Tliey have already risen from subcon- 
tractors to associate contractors on 
•some program.s. Prime eontracts seem 
to be the next step. 

Moiics' is cited as the main reason 
for the realignment in responsibility. 
T'oday's ground support equipment and 
installations account for almost 50% 
of total missile cost. Often the figure 
runs as high as 70%. In the case of 
the lliur (AW June 2. p. 40), it is 
57%. 

During the current fiscal year, tlie 
Air Force alone expects to spend S94? 
million for missile ground support. In 
Fiscal 1960. tlie figure is expected to 
jump to approximately 51 billion. This 
is more than fiie times tlie amount re- 
quired in 1956, more than three times 
tlio 1957 figure, and almost twice tlic 
1058 .illatmcnt. 

.Anotlicr impoitant factor is coin- 
plcxiti'. Designing ground support 
equipment to fit a large, iiitric.itc mis- 
sile often results in complic.ited units 
whicli haie high |)riee tags and low 
reliabilitv. Together tliev liavc killed 
more than one promising missile pro- 
gram. 

Comerseb-, low cost and inherent 
simplicity of ground support ci|uipnient 
liai'c prosed major factors in justifying 
tlic existence or continuation of a par- 
ticular program. 

The best wav to asoid tliis douljle- 
barrelled drasvback, sas' gnnnid support 
producers, is to gisc tlieir compiiiiics a 
free hand from tlie serx’ beginning of a 
nesv missile |)rogr.im— prcfc-rabls. let 
them .start it. Ideally, tliey would like 
to base the military outline the mission, 
let the companies design the ground 
support complex and liaie the othei 


members of the team— i.e.. airframe and 
posserplaiit personnel, etc.— produce a 
' diicic that will oi>eiatc from tliis com- 
plex. 

Witli the Mimiteman, the ground 
support contractors will get tlieir wish, 
or at least the closest possible approxi- 
mation to it. Originated by an -Air 
I-'nrcc group wliose work cm an earlier 
program cominceil it tliat there must 
Iw a better wav to do things, tlie Min- 
iiteimin system is designed for austerity 
and is expected to lie relatively incx- 
|)ensivc compared to eitlicr the ,\t!as 
or the T itan. 

Tlie program planners started witli 
only tlic rougliest concept of tlic system 
ill mind. Priiicipallv. thev knew they 
waiited a deterrent \vca|)on. The ques- 
tion next was how to obtain maximiiin 
deterenev at minimum co.st, 'Hie an- 
swer M-js reasoned out as follows; 

• I-argc number of launching sites 
will have to be vvidclv' dispersed 
tliroughoiit tlie United Slates and 
loaded with missiles ready to go. 

• Because of the large inmibei of sites 
and missiles involved, both sliould be 


made as simply and econoinic.illv as 
possible. But due to the dominant cost 
of the ground support environment, it 
IS particularly important that its cniii- 
plcxitv and cost Ijc kept at tlic barest 

• Simplest wav to beat .in elaborate 
and costb laimeh complex would be to 
fire out of a bole in the ground. Tliis 
would eliminate tlie need for an erector 
and a gantri. If also would rct|uire the 
Ic-.ist aimmnt of land area and shelter, 
reduce ready time, and iiiininii/e d.m- 
ger or nuisance to ncsirby areas. 
Concealment Easy 

Moreover, it would make conceul- 
iiiciit easv. Blit bcauise the missile is 
designed as a deterrent weapon, there 
is no need for coiitx-almcnt, In fact, one 
weapon planner suggests that the |kj- 
sitiuns be proniincntlv marked and that 
a nuinber of false markers be used as 
well to give the enemy the impression 
tliat there ate more missiles ready to go 
lhan there really are available. 

Underground locations, of course, 
also will introduce problems. Major 
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What’s new in TITANIUIV^ alloys: 
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Advances in aviation technology have happened 
so swiftly that engineering materials can no longer 
be selected for their broad use, but rather for the 
specific tasks they perform. 

Today, in the face of tight budgets, the right 
material is the only sound solution to any given 
problem. Patch-work design, engendered by sec- 
ond-best materials, can only result in second-best 
aircraft and missiles in uniquely critical times. 

To meet the constant tightening of design re- 
quirements, Titanium Metals Corporation of 
America has opened wide new areas of alloy 
development. This means: heat-treatable bar stock 
with guaranteed capabilities; higher temperature 
ceilings: broad new strength ranges. 


A- The alloys are not. They have a production 
history of four years and a wealth of technical 
data to support them. Recent development of their 
full heat-treat capabilities has produced such 
dramatic results that they are considered new. 


Q. What ore the heat-treat alleys? 

A. Ti-i5SA (S.S^o aluminum; 1.5% iron; 1.5% 
chromium; 1.1% molybdenum) the highest 
strength bar and forging slock commercially avail- 
able; and Ti-6AI-4V (6% aluminum; 4% vana- 
dium), which in the annealed condition has al- 
ready won wide designer confidence. Samples of 
guaranteed minimum heat-treat capabilities show; 



Detailed information on Ti-I55A is presented 
in a 20-page TMCA Engineering Bulletin. Addi- 
tional data on Ti-6AI-4V, such as fatigue char- 
acteristics and guaranteed heat-treat capability 
arc also available. 

Q. Are there ether new alloys? 

A. The leading alloys nearing commercial volume 
are Ti-8Al-lMo-lV, a bar slock offering excellent 
elevated-temperature creep strength to 1000°F, 
and Ti-4Al-3Mo-IV, The latter, now being pro- 
duced and evaluated by the Department of De- 
fense sheet rolling program, is designed to fill the 
need for high strength sheet alloy which can be 
formed in solution-treated condition and aged to 
strengths of 175.000 psi. When compart to other 



TITANIUM METALS CORPORATION 
OF AMERICA 


233 Broadway. New York 7, N. Y. 


high-strength titanium alloys, Ti-4AI-3Mo-lV com- 
bines improved formabilily with outstanding ele- 
vated-temperature strength and stability. 


Tvcical PiaHrli«i-Ti-4AI-3Mo-1V 

Condition 

Tomp. 


2 

%°n2" 

Solution treated 
Solution (rented 
and aged 

i illSI 

a O-'-'O-'Oro 

nllooo 

98^000 


5 

8 
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Q. Haw will these allays raise temperature limits? 
A. Ti-8Al-lMo-lV is a good example. Although 
its short-lime elevated temperature tensile proper- 
ties are similar to Ti-6A1-4V, this new alloy offers 
as much as a tenfold increase in creep strength 
between 600’F and I000°F, as shown: 




Alloy 

Tr".”mint 




,4,’ 

Ti-dAliv” 

Ti-8AI-lMo-IV 

Ti-6AI-4V 

1400-F (24hrs)AC 
1300‘F(2 hrsJAC 
t400’Fa4hrs)AC 
300‘K(2 hrs)AC 

850 

950 

s 

15,000 


t.3 


Now being evaluated by engine manufacturers, 
Ti-8Al-lMo-lV appears to answer the need for 
light-weight strength at steadily higher tempera- 
tures. Data on both Ti-4Ai-3Mo-lV and Ti-8A1- 
IMo-!V alloy arc available from TMCA. 

All these excellent new alloys have boosted still 
higher titanium's major advantages of light weight, 
great strength, superior temperature character- 
istics, and outstanding corrosion resistance. 

To guarantee ready availability of this im- 
portant engineering metal, TMCA has opened in 
Toronto, Ohio, the world’s first plant designed and 
instrumented solely for rolling and forging tita- 
nium to aircraft quality standards. 

This plant guarantees more titanium at belter 
delivery dales than ever recorded in the hi.story 

A series of outstanding technical bulletins is 
available from TMCA, 233 Broadway, New York 
7, N. Y. This literature is yours for the asking. 

TMCA hopes to serve you. 


coupon 
for helpful 
Engineering 
Data on 
TITANIUM 


□ Bulletin 1 Properties of Ti-6AI-4V 

□ Bulletin 2 Heal-Treatabilily of Ti-6A1-4V 

□ Bulletin 3 Analytical Chemistry of Tilaniun 

□ Bullelin4 Mechanical Testing of Titanium 

□ Bulletin 5 Properties ofU-lfSA 

□ Other 



EXTREMES in ground support cqiii[}iiicnt 
design arc reprcscntcil by complicated niid 
costly Talus land-based launcher (above) 
and cleiiicnml Bull Goose Iniiiicher (bclnxv). 



one is designing a missile to fire out 
of an cxcax'.itiiin. At this ijoint, no 
line is sure wluit will happen when a 
large rocket engine is ignited in a deep 
narrow pit. 

Too, the missile must be designed for 
xcrtical storage. Experience Biiiied 
on the Titan ami Polaris programs, 
should minimize any diffiailtics liere. 
Venting and otiicr inmnatioiis tequitetl 
for undergromul launchings u’ill not, in 
tire opinion of ground support experts. 
po.se much of a problem either techni- 
cally or financiallv- 

Somc transporters will be needed to 
t-.irtx missiles to the sites and to lower 
them into the pits- 'Iliere is no reason, 
houx-ser, whs tlicsc can’t l)e comniordal 
scliicles modified .somewhat for this 
purpose. 

Use of solid propellants will eliminate 
the need for elaborate liquid pro|3d- 
lant storage or generating units and, at 
the wme time, reduce reads time and 

'.\s ^ir as checkout equipment goes, 
most of tire cost is due to the fine 
checkout units required to pinpoint 
maifnnetioning areas in the missile, 
l o eliminate tin’s cqui|jmcnt. at least 



Research and Development 
Engineers and Physicists 


Specializing in Servos, Transistorized 
Circuitry. Logical Design, Microwaves 
and Antennas, Special Purpose and 
General Purpose Computer Engineering 
(Degree required) 

Make the most of your experience 

Work on advanced projects such as airborne 
radar, analysis and development of circuits for ad- 
vanced radar systems: electronic analog computers 
and general purpose digital computers; armament 
conlroUcheckout and test equipment; bombing navi- 
gation systems; inertial guidance; analytical studies 
associated with new electro-mechanical systems. 

Aulonetics offers a 12-year stockpile of experi- 
ence in the design, development, and quantity 
manufacture of Right controls, inertial navigators, 
armament controls, automated m.schine controls, 
computers, landing systems, radar systems, data 
processing equipment, and electro-mechanical 
servo systems- plus a complete night test section, 
specialized engineering and production facilities. 

if you have a formal education, and have sound 
experience in any of the fields related lo our work, 
just send the coupon below. Attach resume if you 
wish. 


Mr. B. G. Benning, Autonetics, 

9130 E. Imperial Highway, Downey, California 

Dear Mr. Benning: Please consider my qualifications for the following 

Inertial Guidance □ Fire Control □ Computers □ BomDIng Navi- 
gation Systems □ Automatic Chechoul and Test Equipment □ 


Home Address 

City State. 

Home Phone 

Degreets) 

Experience 


Autonetics ^ 

NERVE CENTER OF THE NEW INOUSTRIXL ERA 
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Pays for fiself in 1,000 hours by increasing range and payload with 
no increase in horsepower . . . flight performance and sofely improved 
considerably. These ore the findings of the many DC3/C47 owners 
who hove purchased the lightweight, fully CAA approved 
AiResearch Maximizer Kit. 


'^'’Wcat/y 
■ur»d boffles 

'■'■efored 

cowl 




r • Reduces drog • R 
sed cooling copacity 


engine failure during 
• Cuts maintenonce • 


Aileron Gap Strip (optional), not shown, improves single engine 
control and stall characteristics, end lowers stalling speed. 


:3/C47 OWNERS PRAISE 

AIRESEARCH 

MAXIMIZER” 




GUARANTEED 20 M.P.H. 

Speed increase Af Same Horsepower 


'^'Reseorc/, 

KIT: 


fliPesearch Aviation Service Division 


los Angeles International Airport, Los Angeles 45, California 


MAIL COUPON 


AiResearch Aviation Service Cempony 

Please send me detailed NAME_ 

information on the "AIRESEARCH STREET_ 

MAXIMIZER" kit. 


Los Angeles InrernotionBl Airport, Los Angeles 45, Californin 


.STATE. 


ut the l;iiinciiin| situ, c.'tix.'tts tccom- 
■ ';:id a puiiridic grass check of tlic 
laissilc to determine whether or not 
•1 V ilt fire. Thi.s iiho will remove all 
requirements far mainteiiiinee and niain- 
t. :antc equipment at individual sites. 

-’•.nother major and exptnsisc ptolv 
1cm is reliahilitv. Proposed soUition: 
eliminate tlie need for it bv simplifica- 
tion. W'hcn the button is pushed, 
ehances ate the missile will fire. If 
is doesn't start, then try another one. 

In the c\ cnt of war. there will always 
be a certain number of missiles which 
won't start. 'Hic idea is to hare enough 
inituilly so that the actual percentage of 
f ihirc is Ion. Again, as far as deter- 
rence g<x;s. the munber of failures is 
imimportanl; the enemy svon’t know 
which or how many of the missiles will 
■ihort. 

Due to the concept’s dependency on 
'■rge nnniber.s of asailablc missiles, 
the manufacturers «ill have to come 
up with some method akin to mass 
nroductimi for turning out inexpensise 
f'issilcs. motors and controls. But 
:’r- would probably prefer this to a 
liighlv indis'idual. low \ olume. low pro- 
fit program. 

Integral Design 

There is a definite possibility that 
the \ehicle could be made up in stages, 
using "off-the-shelf" units; i.c., exist- 
ing smaller missiles modified to fit to- 
gether in an integral ICBM design. 
Polaris lias been sureested as the basic 
unit in one proposiiT. It will be a long 
range, solid propellant rocket, will l>e 
fired from a narrow container, and, 
unlike all other U.S. missiles except 
the Tihin. is dcsifiicd for sertical stor- 
age. 

\\’ith this in mmd. the .Air Force 
planiicts promoted the Minuteman 
concept nithin their own service and 
then took the ideas to industry- Plans 
for ground support items were fairly 
well reasoned out; the problems of the 
missile itself were touched on. No one 
presented any major objection to the 
basic idea of first designing the environ- 
ment and then fitting the missile to it. 
,\nd as a result, one important ground 
support producer claims the U.S. will 
he getting a new ICBM weapon svs- 
tcni at only a fraction of the cost of 
cither the Atlas or Titan program. 

While the Minuteinaii represents 
the ideal apprrxich to weapon sr’stem 
derelopment as far as the ground sup- 
port manufacturers arc concerned, they 
believe that it will still be some time 
before it becomes tlic dominant one. 
At the same lime, however, they claim 
thev hint advanced permanently be- 
yond their previous •■po.stscri|)t" posi- 
tion in program planning. 

"The prime euntractors or progr.un 
)iiimagers have to call ns in at an ear!) 
stage,” one engineer declares, "niev 
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, , . 12 G's, to be exact. This was one of a series of drop 
tests performed on a General Controls 4-way hydraulic 
selector valve. Tests In accordance with JAN specifications 
included 24 shocks of 12 G’s amplitude, 10 milliseconds 
duration each shock. 

Twelve shocks were applied to the valve through Its normal 
mountings, twelve without shock Insulators of any kind. Jn 
both series, two shocks were applied along each of the 
valve's three perpendicular axes. 

Results: Visual examination at conclusion of drop tests 
disclosed no distortion or structural damage as a result 
of shock. Precise measurements Indicated zero leakage.* 
Such test procedures as these, performed on every General 
Controls hi-gS product before production release. Insure 
the user against failure in the field. 


Why not talk to the man from General Controls about your 
next aircraft control requirement? You’ll find the famous 
hl-g® trademark a quality standard you can depend on. 



GENERAL CONTROLS 


AIRCRAFT CONTROLS OIVISION 



‘Qualification Report by Component Evaluation Laboratory, Inc., El Monte, California 


can’t afford not to. If the costs go 
too high, they will find tiicmsch'cs with- 
out any program at all." 

One cxeeUciit example of how liigh 
ground support costs killed a weapons 
program is the case of the Talos lind- 
Based Systern, The purpose of this 
jjrogtani was to dmefop a liigh fire- 
power, ground-based anti-aircraft sys- 
iem, on file order of the Nike series, 
using tlic Taios missile which already 
liad been developed for shipboard ap- 
piie;itinn. 


Elaborate Site 

’^riic fact that llic design of the mis- 
sile had been definitely c.stablisbed, to- 
gctbcT with the requirements for a liigh 
degree of automation in the ground 
support equipment, resulted in an elab- 
orate, complicated and costlv launch 
site complex. Given the contract .ind 
requirements for the launching system 
by prime contractor for Radio Corp, of 
.America, for e.xaniple, American Ma- 
chine & I'oimdry Co. came up with 
automatic, precision equipment tliat 
would do justice to a modern oil re- 

As designed for the land-based ver- 
sion, one launciiing .svstem (there arc 
two to each Talos Defense Unit) con- 
sists of a launcher and a weapons cart. 
The iaimclier is loaited in the center of 
a eonacte blast pit. On the perimeter 
of the pit arc the mis.sile magazines 
divided into cells according to the type 
of ivarhead. In the event of air at- 
tack, fompnters decide which launcliers 
and whicli tvpcs of missiles arc to be 
used. 'Ihen the !(e]f-powcted weapons 
«rt, wliich also forms a section of the 
launcher, automatically traverses the pit 
tm rails, enters tlie proper ccii, picks up 
the ini.ssile, returns to the launcher and 
locks in place. The launcher is ele- 
vated and rotated to the computed posi- 
tion and the missile is fired. 

'Ihc only troubic with the launcher 
w-.is its high cost— -SH million. On 
board ship, where space is limited, tills 
jirice tag might not prove prohibitive. 
But on land, savs American Machine, 
it is hard to justify. It woidd be sim- 
pler, more reliable and much less ex- 
pensive to place a number of missiles 
on cheap individual launchers. Tliat 
wav. if a launcher f.iils. only one missile 
is grounded. Moreover, if would elim- 
inate costly concrete missile niaga/incs. 
Irlast pits, rail lines, weapon carts and 
associated control systems, checkout 
t and servicing units, 
c Annv’. designated using senice 
tor tiii.v svstem, rcccntiv canceled its 
contract (or the system with Radio 
Corp. of .America. Tlicrc is little doubt 
that high cost was a major factor— if 
not the controlling one— in the deci- 
sion. I?v tlic same token, a number of 
engineers feel, a less eiaboratc. less 
costlv ground support complex would 
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Integral design . 
FIOTOPIS 


Blades and hub are 
machined from a single 
forging, eliminating welds 
and inserts, thereby increasing 
reliability. Symmetrical and 
tapered blade configurations. 
Research and development 
work invited. 

Write or phone today. 


nm West Olympic Blvd. 

Los Angeles, Calif- BR 2-4331 

ROTOilS • NOZZLES • INDUCERS 
EXDUCERS • PRESSURE VESSELS 
IMPEUERS * SPECIAL WELDMENTS 






Engineers who don’t know 

"It Can't be Done that Way!” 

General Electric's Jet Engine Dept, at Cincinnati 
now conceives and designs its own Jet Engine con- 
trols, accessories, and components, also designs its 
own test instruments and instrumentation systems. 
This has created many new positions to be filled, 
and we have immediate openings for graduate en- 
gineers with experience in any of the following fields: 


INSTRUMENTATION SYSTEMS 
ELECTRONIC CIRCUITRY 
INSTRUMENT OESIGN 
DIGITAL TECHNIQUES 


AIRCRAFT SURFACE CONTROLS 


ACTUATION DEVICES 
RELAY CIRCUITS 
HYDRAULIC COMPONENTS 
INERTIAL GUIDANCE 
SERVO MECHANISMS 
FUEL CONTROLS 
LUBE SYSTEMS 


These are career jobs and they pay well for engi- 
neers willing and able to work on brand new prob- 
lems and come up with new answers. Actually, you’ll 
be finding answers that will appear in Tomorrow’s 
textbooks! 


If you like the challenge of new problems ... if you 
like to work where Engineers don’t know “it can’t 
be done that way” ... fill out the coupon below and 
mail to Mark Elwood, Jet Engine Dept. AW-721 
Genefol Electric Co., Cincinnoti 15. Ohio 


Gentlemen''^ interested in the possibility of an association 
_j with the Jet Engine Dept, of General Electric. 


GENERALS ELECTRIC 

JET ENGINE DEPARTMENT^^ CINCINNATI 15, OHIO 


have sa\'cd ot. still, might c\en revixe 
the program for a land-based version of 
the Talos. 

Compared to ill million launching 
system for the Talos I.BS. the launcher 
deuToped bv .American Machine for 
Fairchild’s Bull Goose, also a surface- 
to-air missile, is a model of simplicity 
and low cost. It is a zero length, fixed 
angle launcher which is raised and 
lowered h\' a remmahle electrical jack 
and it costs SI. 500. 

The difference, liowcxcr, is not just 
Sl.498.500. .American Machine de- 
clares; it is the entire approach. This 
particular program, perhaps, best txpi- 
fies the new position of flic ground sup- 
port coiii|)iinies and slums how sax ings 
can accrue by making them an integral 
part of tlic team at an earlier stage of 
dcxelopnient. 

The Bull Goose xxas a program that 
xx-.is going to depend on austerity. Fair- 
child brought American Machine into 
the program xxhilc there was still time 
to make some changes in missile con- 
figuration xvhich xx'ould result in signifi- 
cant saxings on ground support ac- 
cessories. Tire conipanv eaxe American 
Machine responsibility for the entire 
ground support complra and xxith it, 
enough time (two x’carsl to find the 
most economic approaches |)ossibk'. 

.As xvitli the land-based Tabs, an 
automatic loader and launclicr was con- 
sidered initiallv. But after a fairlv ex- 
Icnsixc study. American Machine de- 
cided that unitized launchers— xx’itli 
missiles in place but still tied into an 
automatic fire control system— would 
serxe more clfectix cly and cost less. 
Missile Shelters 

Shelter, often a major cost factor, 
xx.is another area the comir.uiv xvax 
able to investigate at some length. 
•After rejecting a conxcntional cxxncrctc 
and cinder block affair proposed by an 
architectural firm as too cxpensix'c. tlie 
company tnrixed tlic probkmx oxer to 
its own architectural group at Grceii- 
wicli. Conn. Tlic result xx-as a somc- 
xxTiat unconventional but simple struc- 
ture that looks like a cross hetxveen an 
old-fashioned hreadbox and a qnonset 
lint. 

Sha|)c of the unit plus the use of a 
self-supporting steel skin results in 
maximum inside xoliinie. A trumiion- 
moiintcd door rolls up and back quicklx 
for firing. Because of its siniplicitv. it 
can l)c mass produced ancl, conse- 
quently. is coiiipar.itixely cheap, cost- 
ing less than 53,000 each. ('Hie first 
unit is noxx- going up in Chicago. HI., 
xx-hcrc it xvill undergo snow-loading and 
xvind tests, Ijtcr it xxill he taken doxx-n 
and shipped to Cape Canaveral, ITa., 
for further tests.' 

Another example of hoxx- time can 
buy money and efficiency is the Bull 
Criosc transporter, xxhich actuallv is a 
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challenge to 
the resourcelul 


Almost every remote area 
of the Canadian north 
is aware of the planes and 
the men of the RCAF. 
Trained and experienced to 
meet the constant demands 
of its harsh environment, 
aircrew and groundcrew 
help maintain this continent's 
round-the-clock alert 
beyond the tree line. 





importort focfor . 


Pro)^ Sno)n»»r» THE THERMIX CORPORATION Sre.n^.er, Conn ^UCPli]^^ 
THERMIX CAUtFORNIA tNC.. 3333 Sepulveda Blvd., Culver City, Calif ^ 

TMERMIX FLORIDA INC.. 6S1A S. Oi*.e Mighyray, W. Palm Beecti. Fla 
Canadian Affiliate*: T- C CMOWN LIMITED, Montreal 

THE AEROTHERM CORPORATION :^WTH^ 


toiiibincd ttansportcr and transfcict. 
The vehicle consists of a skeletonized, 
two-uheeled trailer body with a small 
otethead ctaiie attached to the front 
end. In transport, the missile rests on 
two sjiddlcs which span the body fore 
and aft. Upon arrival at the site, the 
trailer backs up to the shelter and tlic 
crane transfers the missile directlv to 
the launcher. 

Brought in early enough, a ground 
support coinpanv, according to Ameri- 
can Machine, cm save 50% in engi- 
nccring costs alone. Given a free hand, 
it can design on a system basis and 
provide the prime contractor with a 
minimum number of units to adiicvc 
iiiaximiim ease of handling. 

In the case of the Bomatc, for ex- 
ample, original plans called for the 
missile to be launched from a modified 
V-2 platfonn in which it nould simpiv 
rest on its tail prior to launching. 
Itlarly tests showed that the missile w-.is 
unstable in this position when ninds 
arose. To steady it, designers prono.scd 
adding 60 lb. to the weight of the 
missile. But tlie ground support group 
showed them how they could save this 
e.xtta weight by simply adding restrain- 
ing anns to the laimehet. 

Eliminate Duplication 

Another benefit of bringing in the 
ground support people early is the elimi- 
nation of costly duplication of research 
and development equipment and oper- 
ational equipment. Usual practice is 
for each missile eontractoi to tig up hij 
own equipment for testing e.irlv re- 
search and development versions of his 
jiroduct. Later, this equipment is geiv- 
trally junked, but not before the con- 
tractor has used it as the basis of his 
specifications for operational ground 
support equipment. Both the expend- 
able test equipment and the specifica- 
tions. which in effect block the ground 
support equipment makers, cost pro- 
grams heavily in dollars and efficicncr . 

Much of this waste can be elimi- 
nated, support experts declare, bv ask- 
ing them in early enough to propose 
on all equipment needed from the 
research and development stage on. 
This would enable them to develop 
R&D units which viith little or no 
modifications could also serve as opera- 
tional equipment. Better yet, they sav. 
ask them in as part of the original de- 
velopment team and let them wTite the 
ground support requirements into the 
initial ptoposal-as was done recently on 
the Dyna-Soar program. 

Time itself is another argument for 
the early entry of the ground support 
group. The Air Force has show n faitlv 
conclusively that months can be cut off 
major missic programs bv developing 
aifferent parts of the weapon sv'stcni 
concurrently. 




AIRCRAFT 

TUBING 


SERVICE STEEL 


NEW CMISEt POINT-'CASTIE COnER” 

PREVENTS HAMMER DAMAGE 

to valuable fittings 

ESPEOAUr DESIGNED FOR SECURING CASTEUATED NUtS 
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FIREBEE: "ENEMY” JET OVER AMERICA 


The most realistic “enemy” in the skies over 
America today is the Ryan Firebee. This jet-fast, 
elusive target drone is being used to sharpen the 
sights of the men who man the nation’s air 
defense system and to evaluate the missiles 
upon which they rely. 

The Firebee flies at the high speeds and alti- 
tudes required to test the performance of the 
newest, most deadly air-to-air and ground-to- 
air missiles. It possesses the maneuverability 
and extended duration needed to realistically 
simulate “enemy” intercept problems. 

Developed by Ryan for the Air Force (Q-2A) . 
Navy (KDA-1) and Army (XM21), the Fire- 
bee is in volume production and operational use. 


It is being fitted with special radar and infra-red 
reflective devices for simulating varied target 
characteristics and providing broader missile- 
target compatability. The Firebee can be 
equipped with wing pods to carry added fuel . . . 
a warhead . , . photo or television reconnaissance 
gear. 

The Firebee is an example of Ryan’s skill in 
blending advanced aerodynamic, jet propulsion 
and electronics knowledge to produce a highly 
successful solution to a complex aviation prob- 
lem . . . meet a vital military need. Other exam- 
ples are the Air Force-Ryan X-13 Vertijet and 
Navy-Ryan AN/APN-67 automatic navigator 
for global jet flight. 


RYAN BUILDS BETTER 



72 



Navy Strives to Improve ASW Tactics 


By Cecil Brownlow 

With Task Force ALFA-Task Force 
ALFA is working to blend aircraft, des- 
troyers, submarines and airships into an 
integrated, effective anti-submarine 

ALFA first put to sea in April with 
specific instructions to improve the or- 
ganization, technology, tactics, doctrine, 
weapons and equipment employed in 
anti-submarine warfare. 

This special research-training Task 
I'Otce was ordered into existence last 
fall after it had become evident that 
tlie Soviet Union had submarines 
et|uipped with air-breathing surface-to- 
surface missiles and after it was no 
lunger safe to assume that Russian nu- 
clear submarines carrying ballistic mis- 
siles would not soon follow. 

Ultimate goal is to find means of de- 
tecting a Soviet submarine any and 
every time it takes an underwater sta- 
tion within missile range of key U.S. 
defense complexes. Final achievement 
of this goal, a staggering task under any 
conditions, cannot be gained until ma- 
jor breakthroughs are made in the fields 


of underwater detection and classifica- 
tion. 

While awaiting these breakthroughs 
—and Navy is asking industry to lend an 
urgent hand (AW July M, p. 32)— 
ALFA is attempting to develop tactics 
and crews to the point wlictc best pos- 
sible use will l>e made of the equip- 
ment available. 

Its striking and detection forte con- 
sists of the flagship, the Kssex-dass car- 
rier USS Valley Forge, carrying a squad- 
ron of Grumann S2F search planes 
(VS-36) and a squadron of Sifcotsky 
ilSS-1 helicopters (flS-7); a squadron 
of land-based Lockheed P2V-7s based 
at Chincotcague, Md.; blimps that come 
out on a revolving basis from Airship 
Squadron Three at Lakehurst, N. J.; 
eight destroyers of Destrover Squadron 
Twenty Eight, and two conventional 
hunter submarines, the USS Sea 
Leopard and the USS Cufacra. 

An immediate goal of this task force 
is to develop its capability to a point 
where it can not only detect a sub- 
merged Russian snorkel submarine but 
also keep it in constant contact for the 
three to four days requited before it is 


finally forced to surface because of lack 

Most obvious benefit of such a capa- 
bility would be a tangible demonstra- 
tion for the benefit of Soviet leaders 
that they cannot push their submarines 
into waters off the U.S. with the im- 
punity they sometimes enjoy at present. 

Once this capability is actively demon- 
strated, ALFA commander Rrar Adm. 
John S. 'Iliach says his task force will 
offer the submarine “the courtesy of the 

Such courtesy. Thach admits, might 
include an invitation for the submarine 
to put into Norfolk for a brief call. 

“If," he explains, "the submarine 
came over here with a prior announce- 
ment that it was coming, or if it came 
on the surface, you could assume he 
was on a friendly mission. But when it 
comes unannounced and under the sur- 
face. vou have to assume that maybe 
it's not so friendly." 

In its training exercises, which often 
keep ALFA crews on a readiness basis 
approaching that of wartime, the task 
force alreadv has evolved a close-knit 
system of twmwork that adds up to 
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all 
aircraft 
development 
and maintenance 
engineers 
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IN CASH PRIZES 


The Weatherhead Company has 
on tile many case histories verify- 
ing the dependability, low cost 
installation and maintenance ad- 
vantages of our famous Ermeto 
MS flareless hydraulic and pneu- 
matic tube fitting. Perhaps no 
other fitting has contributed so 
much to the advancement of air- 
craft piping technology or has 
attained wider recognition and 
usage in critical applications, 

We know, however, that there are 
many types of aircraft installa- 


tions on which we do not have full 
technical data. Here's your chance 
to help us compile a broader range 
of application information — and 
maybe win a big cash prize for 
yourself as well. 

This is a national contest open to 
all design, planning and mainte- 
nance men with a story to tell on 
either the Weatherhead Ermeto 
tube fitting in industrial applica- 
tions, or the MS flareless fitting 
in aircraft. 

GIVING COMPUBTE INFORMATIO 



FOR ENTRV FOLDEI 


MANUFACTURING 
FACILITIES 
FOR PRECISE 
ELECTRONIC 
INSTRUMENTS 

SEND FOR 
SEISMOGRAPH 
SERVICE CORPORATION 
PLANT FACILITIES 
BOpK 



5«ismo^roph Seruio Corporah'on 
TULSA, OKLAHOMA, U.S.A. 


EXPIIWNTAL 
TEST PITOT 

position open at Bell Air- 
craft Corporation, BufFolo, 
New York. Extensive jet 
and fighter aircraft experi- 
ence required. Formal edu- 
cational background and 
experimentol or produc- 
tion flight test experience 

Send resume of quolificolions with 
flying time breakdown to; 

George E. Kiock, 

Supv., 

Engineering Employment, 

Industrial Relations 
Dept. A-35, 

BELL AIBCBiFI COBPOBAIION 


iiliiit Acini, miiicli terms a "brand new 
concept." 

Tlic pilot of an S2h or a IISS-1. for 
c „iinpit, may be called upon to take 
oier tlic tacticii command of all tlie 
forces witliin a search area— otiicr air- 
craft. destroicts and hunter submarinea. 

he mav work on orders steinniing 
from the conning tower of a .lubmarinc 
or from the bridge of an airship. 

Decision as to who takes command 
at any given time is made on the S|iot 
as .ALh'.^'s anti-submarine conipnncnts 
comerge ii|)on a search area, and it 
can skip from one icliicle to another 
as tlie situation deielops. Cenctallv. it 
flows to the ichiclc with tlie best o\et- 
all picture of what is going on and/or 
the strongest contact with the hunted 

In other exercises, an S21'' max' orbit 
.iboi'c a dcstrover or submerged limiter 
submarine wliile the surface and sub- 
surface craft seutcli tor contacts with 
their reliiliiely long range sonar gear- 
up to 25 mi. on a good day when tem- 
perature conditions of the water are 
constant, down to practicallv nothing 
when sharply changing temperatures 
block the passage of .sound waves. 
Search Area 

Once contact has been established, 
the S2I’’ flies off to search the suspect 
aica witli soiiobuoys and magnetic aerial 
detection gear. The MAD equipment, 
limited in range, can establish whether 
the contact is metallic or whether it is 
sonic form of ocean life. 

Sonar often cannot distinguish be- 
tween the twn. 

.•\n .SLh'A searcli area can resemble 
'I'imes Square at noon; Up to eight 
dcstroiers converging on the scene in 
two diamond toriiiations. an inner and 
outer saecn; MSS-ls scurn-ing ahead 
and to the side, dunking their sonar 
buoys and then moiing on again: 
S2Ks flying in low in search of a firm 
contact— their M.AD gear trailing from 
the tail on hooms-aiid then pulling up 
and turning to aioid dcstroici masts. 

'ITie moicnicnts arc complex iind iii- 
feitwincd. "'niings can get prctti tight 
ill tliat area." Adni. Tliach says, "and 
you can't giic the job to amateurs." 

Regulations stipulate that the heli- 
copters slinuld hover at an altitude of 
50 ft. when dunking their sonar aair. 
but to take adiantagc of the sea cushion 
pilots often hover as low as 10 ft. 

Standard cable length for tlie sonar 
ball i.s 90 ft., wliicli mc.ins tliat the dunk- 
ing depth is genetallv 00 ft. In attempts 
to giic the heiicopicr better range in 
inisiiing its ball through tlie sound- 
distorting tciiipcratuie "ducts," .\LF.A 
has experimented with cable leiigtlis of 
up to 1 50 ft. Tlic extra cable, however, 
adds to tlie helicopter’s weight, a criti- 
Ciil fcitorc, and tlic time required to 
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roTol 21" Anniversary. 

1937 - 1958 

A UNIQUE RECORD OF PROGRESS IN THE DEVELOPMENT AND SUPPLY OF 
EQUIPMENT FOR MILITARY AND CIVIL AVIATION 



ROTOL Turbo-Propellers 
and Accessory Drive Equipment 
are fitted to the following 
aircraft 

VISCOUNT • FRIENDSHIP 
FAIRCHILD F.27 ‘ WYVERN 
GANNET ■ SEAMEW 
DART HERALD 
and chosen for the 
GRUMMAN GULFSTREAM 
and the 

ARMSTRONG WHITWORTH. 
FREIGHT LINER 


THE FIRST Turbo-Prop Airliner in the worid 

to fly was Rotol equipped. 

More than 400 Viscounts have been fitted with 

Rotol Turbo - Propellers. 

over 5,000,000 n,inp honre he.e been eo.pie.ed 

in Airline Service throughout the world. 

2,100 hours is the overhaul life of a 
ROTOL Propeller. 


Development of Equipment is proceeding for the new range of 

1,000 H.P. TURBINES 


AMERICAN REPRESENTATIVE: J. STAPLES, ROTOL INC.. 409 JEFFERSON DAVIS HIGHWAY, ARLINGTON 2. V. 


lower the gear, make a scarcti anti nitne 
on to anotlier area. 

A lielieopter sonar operator can make 
a 560 deg. sweep witli liis .\QS-t gear 
in approximately six niimitcs. If con- 
tact is firmly established, tlic pilot, who 
can monitor the sonar, notifies fire flag 
sliip and other starch units bv radio and 
by turning on the flashing red Grimes 
Light located on the liclicoptct's tail. 
The light also avoids ans confusion as 
tr, which helicopter in the aan lias the 

If no contact is made, the helicopter 
may stav in hover to make another 
sweep o( the area, or it mav move on 
til another spot Isefotc resinning its 

Rigge-st task of the pilot in such an 
ii|>eratioii is to keep the sonar Imll hiing- 
mg vcrticaily in the water and to pre- 
vent any dragging that would distort its 

Tile ILSS-I is equipped with an aiito- 
r.iatic hovering device, but it is often 
nut of order, forcing pilots to earn out 
the hover o|)cration maiuiallv tlirough- 
oiil the normal helicopter scatch period 
of two and one-half hours. ''Mying 
like that." one pilot observed, "is like 
six hours of regular flying.” In addition, 
vviicn a Russian submarine has been de- 
tected. tire flving lime for an .M.I'W 
lielieopter pilot may nm as high as 
.seven hours a day. 


Maintenance Problem 

Unreliability of the hovering unit 
and other electronics equipment aboard 
the lISS and the S2I’' aircraft is due 
I'riniarily to the inexperience of manv 
of the enlisted technicians aboard the 
\'allcy I'orgc. Because of the high tnni- 
Mver in trained personnel, who leave 
the service for higher paying civilian 
jobs, much of the niaiiitcnancc must 
lx conducted by vimngstas just out 
of cicctronics sctiool. 

"Our good men," a maintenance of- 
ficer eonipiains. "either leave us. or vve 
have to put them in supen isotv |)osi- 


In time of vvar, the IISS-1 could be 
deployed to kill as well as to serve as a 
search weapon, (t is equipped to carrv 
two Mk. 45 homing torpedoes, one on 
either side of its fuselage. 

To launch Ills weapons, the lieli- 
eopter pilot asually fires from a shallow 
dive at a speed of approxiniatcly 50 
kl. Each torpedo, however, weighs 
about 200 lb. and cuts dctplv into the 
hicl supply the helicopter tan carry. 
Tor this reason, they arc seldom canic'd 
on long-range search missions. 

The S21'', sister .aircraft of the IISS-1 
.iboard the Valley l''otge, normallv le- 
niams airborne on search missions for 
four and one-half hours before being re- 
lieved on station. Carrying M.^D gear, 
a total of 16 sonar buoys— eight in the 
aft end of each engine nacelle— radar 



As the pioneer American builder of small gas 
turbines, Continental Aviation and Engi- 
neering Corporation occupies a unique 

R osition in this relatively new field of power. 

ot only is it the largest producer of engines 
of this type and size; it is also the most 
thoroughly qualified by experience, and the 
most completely equipped. Those having 
present or prospective need for gas turbine 
power— for applications on land, at sea. or 
in the air— are invited to lay their problems 
before C. A. E. engineers. 
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Thinking; and jM’oducing 
to any dimension... 


ranging from the development of a wide variety of electro 
mechanical, electronic, purely mechanical and hydraulic 
products — the Digitizer, the Electronic Dive Angle Control 
System, the Cole-Vac Airfield Vacuum Cleaner, and the 
Hydraulic Power Supply — to the complete design, construction 
and operating management of a supersonic test track. 
Complete engineering service, military or 
commercial, for simple pieces of data handling equipment, 
or highly complex systems. 




I'viigiiioeriiig Coiii|»aiiy. Inc. 


and weapons, onu S21-' takes the plate 
of two of its Gruinniaii 'I'Bh' predecc!,- 
sors in a hmiter-killcr group. Fomierlv, 
two TBFs operated as a single unit, 
one carrying the search gear, me otlicr 
the weapons. 

Witliin its relatisely small frame, the 
S2F carries practically the same search 
gear as the P2V, although the range of 
the land based aircraft’s radar is some- 
what greater. Average cniising speed 
during search missions is 145 kt. 

The aircraft alscj is equipped with 
smoke bombs that arc bred to the rear 
from the Iselly of the aircraft bv coin- 
picssed air at'thc same speed tlie S2F 
is flying. This cancels out the inertial 
effects of the aircraft speed and permits 
the crew to exactly mark the location 
of a MAD contact by firing a smoke 
bomb the instant the contact is received. 

The bomb helps the pilot in orient- 
ing himself for a second pass over the 
suspect area and, once a pattern has 
been established, aids both aircraft and 
surface s-csscls in determining just what 
the submarine is doing-temaining in 
the same position, describing figure 8s 
in the water in an effort to create 
"knuckles” in the water which a sonar 
operator might mistake as the sub- 
marine itself, or making a fast dash for 

The S2F is generally popular with 
tlie pilots svho fiv it, particularlv its 
handling characteristics, although some 
complain mildly that the automatic 
rudder trimmer makes it too casv to 
user-correct when making a carrier ap- 
proach. Adiii. Tliach calls it the "best 
ASW airplane I've seen.” 

However, in line with his demand 
that both fix«l and rotarv-wing air- 
craft be gis-en greater lift capabilits', 
I'hach contends that he "can’t put all 
the things into an S2F that 1 w-ant to 

The Admiral also ssould like anti- 
submarine aircraft of the future to have 
,1 dash capability similar to that planned 
for Army's higher observation plane. 
Such a capability would allow the air- 
craft to tush from the carrier to a 
suspect area at a relatively high speed 
and then "loiter” there for long periods 
while making its search. 

Both aviation and deck officers at- 
tached to ALFA agree that their detec- 
tion capabilities have been matkedls- im- 
prosed by the experience they base 
received since going to sea with .^LFA 
in April. A submarine commander said 
rccentlv: 

"VVjien sve first came out, the S2Fs 
hud difficulty in finding us even when 
sse wanted tfiem to. Now, they can find 
us, and sometimes they can hold us.” 

All in all, with more training and 
teamwork, ALFA probably will become 
tlie most dangerous anti-submarine 
weapon the U.S. or any other nation 
lias es'cr possessed. But human effec- 


tiseness and tactics c.iimot erase tlie 
need for effective, reliable electronics 
gear for positive detection and classifi- 
cation. Until these ate found, the sub- 
merged submarine will keep its decided 
adianhigc wer its opponent. 

T-33 to be Adapted 
To Re-Entry Study 

Lockheed T-33 test airplane that can 
simulate dynamic characteristics of 
manned space vehicles during re-entry 
will be used by Cornell .Aeronautical 
Laboratory, Inc., under a new $200,000 
contract with USAF. 


Contract calls for study of the prob- 
lems of flight control for manned S|>acc 
aircraft during and after entry into the 
atmosphere. 

Variable stability and control '1-33 
(AW’ .Aug- 12, 195^ p. 63) will be spe- 
cially modified in the attempt to deter- 
mine whether a pilot can safely fly a 
space vehicle whose handling cliarac'tcr- 
isfics are expected to differ greatiy from 
tliosc of present aircraft. 

Perfotinance of both pilot and veiiiclc 
mil be evaluated. Various dynamic con- 
figurations of airaaft and difierent h-pcs 
of entry will be simulated. Contract is 
sponsored by Air Rcscatcli & Deielop- 
inent Command. 


FOR RELIARIE, PRECISION PERFORMANCE 
IN SURFACE TEMPERATURE SENSING 
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Only P&H Trav-Lift® offers all these 
big-crane features in the 1 to 20 ton 
crane class: 

P*H one-source responsibility for 
all parts and service 
e. Electrical equipment designed 
specifically for crane service 

• DC rectifier brakes that cut 
maintenance in half 

• Cab or floor operated .. .or both! 

• Variable speed S-step magnetic 
control 


• Anti-friction bearings throughout 

• AM-welded steel construction 

• Bridge engineered for vertical 
strength and lateral stability 

• Heat treated gearing throughout 

• Forged steel wheels 

Why settle for less than the best — 
when P&H quality cranes cost so 
little? Write for Trav-Lift Bulletin 
C-51, Dept. U6H. Harnischfeger 
Corp., Milwaukee 46, Wisconsin. 


HARNISCHFEGER ...quality and service for 74 years 


NEW AVIATION PRODUCTS 




Autopilot Heading Computer 

ANC-2 computer utilizes stumlard 

lized magtictif iicuding to furnish con- 
tiniiuus cuntroi sigiiul to v;iw nxls of 
iiiitopilot for iUitomatic ciitoutc iiavi- 

Computer f>cniiits jutonuitic track- 
ing on VOR radial or «ili provide 
steering signals to lock autopilot to a 
|)rc-selectcd magnetic heading. 'I'otal 
vieiglit of unit is -t Ih.; power drain is 
negligible, tiic maker states- 
Dvnavru linginecring Cotp-, S60 Fa- 
bian W'ay, Palo Alto. Calif. 

Missile Motor 

Model C-2610 missile motor is pres- 
ently being used bv two missile mami- 
factiiters in classified applications, the 
maker states. Operating on 400 cycle. 
■ ph-20S volt current, motor produces 
1 lip at 22,000 rpm. Motor weighs 2 

lb. 12 oz. and measurc-s 21 in. dia. 

by 4 in. 

Hoover Electric Co., 2001 So. Stonet 
Ave.p Los Angeles, Calif. 

Radioactive Exit Markers 

Emergency exit marker for aircraft 
I’.tiliz.cs radioactive tritium gas, elimi- 
nating need for electrical power. Design 
utilizes pliosjihor-tritium gas cunibina- 
tion to obtain illumination of suihible 
legends. 

Construction is said to minimize 
leakage; however, the manufacturer 
states that if unit is ruptured, gas is 
rapidly dissipated into the atmosphere. 

United States Radium Cotp., Moi- 
ristown, N. J. 

Linear Instrument Bearing 

Bail bushing developed for acecler- 
oiiietci in inertial guidance svstcni has 
.ipplirutioii in instruments, controls and 


other components requiring low fric- 
tion linear motion. Maker says bushing 
can be made to roll down a sliaft in- 
clined at an angle of 1 min. or less. 

Details regarding ncar-ZCTO friction 
level ate restricted. 

Inst-4812 ball bushing has a bail 
letainer milled from a solid sleeve for 
greater strength. Passages tietvvccn ball 
retainer and outer case permit cleaning 
solvents to be blown through. Dimen- 
sions are; bote dia. .2500 in. -i-.OOOO or 
— .0005. nominal outside dia. .5000 in., 



length .750 in., wciglit .02 lb., tolling 
load rating 15 lb., static load rating 22 
lb. 

Outer sleeve and laills are nsuallv 
made of AIS! 52100 steel and the re- 
tainer of brass. Bt-arings can be fur- 
nished made cntirclv stainless sfeei 
when requited. 

'nromson Indu.strics, Inc., Maiihasset, 
N. Y. 



Hot Air Regulating Valve 

Hot ait regulating and shutoff valve 
is designed for aircraft. Valve is used 
in the Douglas .^5D-2P pliotograpiiic 
version of Navy attack aircraft. 

\'alve vvitlistands temperatures of 
S25E. pressures up to 250 psig. and flow 
rates to 5 lb. per min., the maker states, 

Randall Engineering Cotp., 5953 
Boweroft St., Los Angeles, Calif. 

High Temperature Test Oven 

lligli temperature chamber tests hv- 
draiihc actuators used in guided missile 
systems. Oven test cycle includes ele- 
vating teinpcraturc at a fixed rate and 
decreasing temperature at an acceler- 
ated rate. Six fimied-pipc cold water 
cooling elements provide quick teni- 
peratnre drop. 

Clraniber ran maintain eoiitimionv 
teiiiperatnre of fiSOF vvitli its 60 kvv 
heat input capvicity. Neutral atmos- 
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800**F HYPRAULIC FLUID TEMPERATURE 
-100‘*F TO +1200°F AMBIENT TEMPERATURES 


This is the present temperature test rsnge available at 
Bendix-Pacific in its development worit on servo valves and 
standard hydraulic components. 

The High Temperature Test Facifity at Bendix-Pacific is 
a self-contained department where all data is obtainable for 
complete qualification of products. The facility is equipped 
' with unusual safety precautions. Pressures up to 5000 psi 
and flows to 37 gpm can be maintained. 1118 facility can 
handle fluid temperatures to 800'F when the fluids become 
available. 

Such engineering facilities assure complete development 
of Bendix-Pacific hydraulic products from design .concept 
through fittal qualification. 


PACIFIC DIVISION 

-Btnaiy Aniat/CB 



plictc of nitrogen gas is maintained 
when cliambet’s temperature is above 
room ambient. Heating element, con- 
trols and motors ate explosion proof. 
Steel unit measures 5 ft. wide by 8 ft- 
deep bv 6 ft. high. 

Uricvc-IIcndrv Co., Inc., 1401 W. 
Carroll Ave., Chicago 7, III. 


Navy Contracts 

Washington— Following is a list of 
unclassified contracts for 825,000 and 
o\er as released by U. S. Navy contraci 
ing offices: ^ 
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effectivatf the most complex systems 


train with 


devices 


EQUIPMENT 

Centrifuge Tests Components for Titan 



I’rccisicni cciittifugt. dcsclopeci to 
fiililjMtc iiccclcromctcrs in the Titan 
intcrtoiitinent.i] twllistic missile guitl- 
iincc systein. is jcciiratc to out' part in 
100,000 of centrifugal forcc-rouglily 
h\ii orders of niagiiitiidc more accurate 
tlnin presiiiHS centrifuges. Hie builder 
claims. 

Design anti construction of the 20 ft. 
tiianietcr macliinc was carritxl out by 
Ccnisco. Inc., I-os Angeles, for Amcri- 
ean Bosch Anna Corp.. Garden City. 
N. Y„ Titan guidance contractor. 

Originally Anna ordered hvo pre- 
cision centrifuges at 5150.000 wcli- 
llrittcvcr, ii strctclumt in the Titan 
gnidante program necessitated cuncella- 
tion of the second unit. 

Geniset) tumid a buyer for flic second 
centrifuge in AC Spad; Plug. Dior in- 
termediate ningc ballistic missile guid- 
ance contractor. 

Force Measurement 

Anna B-1 VS accelerometer, used in 
the Titan guidance system (AN\' May 
12. p. 92). is capable of measuring ac- 
alcration forces as loss as .000Q05G. 
'Hiis degree of accuracy is not feasible 
in large rotating machinery. Tlicrcfnrc 
the practice of using test cqnipnicnt of 
greater accuracy than the components 
to be e.ilihratcd had to ho discarded, 
and the target performance specifica- 
tion of OIK pirt in 100.000 of contri- 
fugal force ssas establishcd. 

In nicetiiig this specification. Gcnisco 
.says it has dcselopcd the first piece of 
test equipment capable of calibrating in- 
ertial guidance components to accura- 
cies iiccc.ssan for reliablo prediction of 
ballistic and satellite trajectories. 

Centrifugal force i-arics directly ssith 
radius and as the square of the angular 
s-elocity or speed of rotation. If target 
specification of one pirt in 100.000 is 
divided arbitrarily between radius of 
gyration and angular sclocity. radius 
must be Imoun even under dynamic 
conditions to one pirt in 200.000 (or 
.0005 in. in 100 in.l. and speed must 
be constant to uithin one pirt in 
400,000. 

Five factors arc predominant in meas- 
uring and controlling the radius to 
desired accuracy; 

• Establishing and maintaining a pre- 
cise axis of rotation. 

• Measuring static radius from the priii- 
eipal axis of rotation to the center of 
gr.nits' of accclcroinctcr’s seismic cle- 

• Temperature variation compensation 
in radius of rof.ifing aim. 


• Strain elongation com)Knsation in ro- 

• Measuring change in r.idius imde’t 
dynamic conditions to scrify Hint no 
appreciable change in radius has oc- 
curred. or to establish a new operating 
radius for each calibration cheek point. 

Cumulative error of above fiictors 
must he held to .0005 in. Best av-.iilablc 
anti-friction bearings would eat up most 
of this tolerance while exhibiting cx- 
ce.ssivc mechiinical noise. 'Ihcrcforc a 
fluid-pressure, self-centering bearing u-a.s 
designed, consisting of a cnnicjl 
hardened and ground portion of the 
shaft Ixibhittcd into the main beating 
post as-scmblv- Oil pressure lifts the ro- 
tating portion of the machine and a 
fixed volume of oil flow controls the 
tliickncss of tlie oil film to about 
.0001 in. Dynamic nicasurcmeiits of 
hearing riniout made bv .\niia were 
found to be about .000005 in. 

Stable Axis 

To establish a spatiallv stable axis 
of rotation, Ccnisco chose to achieve a 
close static and dy namic balance rather 
than attempt to design a perfectly rigid 
structure. Centrifuge is mounted on 
three leaf s])riiigs. and a force detector 
under one leg detects vertical motion 
on two pitalleled null-balancing indi- 
cators-one niiuinted on Hie console, 
the other within the machine enclosure. 
Indicators arc used to cstahlish a static 


and dynamic balance bv means of 
motori/ed weight-shifting mechanisms 
built into the rotating atm. If the ma- 
chine is not moving about on its mounts 
more than .00001 in., axis of rotation 
is assumed stable. 

Physical eonfiguratioii of the rotating 
arm is designed to minimize strain 
elongation of the “precision end.” Vir- 
tually' all change in radius a|)pears at 
“cnvironmeiital” or non-prccision end 

Static Radius 

Static radius is me-asured by an in- 
ternal micrometer device composed of 
two quartz rods and a dial iiidiaiting 
gapiiK.isuriiig device. Inner quartz tod 
contacts a known reference diameter of 
main shaft while outer end of second 
rod contacts anothcT known diameter at 
|)recision end of rotor arm. Gap bc- 
hveeii two rods is then compared against 
a /ohaiissen gage block gap hv the dial 
indicator. 

Radius is then the sum of known 
inner radius, plus length of the two 
rods (calibrated bv Bureau of Stand- 
ards). |)his known outer radius, plus 
measured gap- Gcnisco savs cumula- 
tive error including temperature, toler- 
ances. and repeatability is within a few 
Ihousandths of an inch. 

^T'rifie.ltion of radius or measure- 
ment of radius change under dynamic 
eonelition.s is achieved bv a mictoiiiefer 
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Belgian Air Foicc figlitec team breaks rigM and left into an opening tan formatioa. 


Netherlands Showcases NATO Airpower 


dev ice called a dynamic radius compar- 

Wand projecting from the pre- 
cision end extends to within a frac- 
tion of an inch of inside surface of 
cylindrical enclosure of machine and 
brushes past an electrical pickup 
mounted on an Invar rod. Radius of 
rod is positioned from outside enclosure 
by a micrometer head .supported from 
main foundation monolith. Device has 
proved to be repeatable bv- various oper- 
ators to within one ten-thousandths of 

Angular Velocity 

Major obstacle in designing the cen- 
trifuge proved to be the maintenance of 
,1 constant angular velocity. Investiga- 
tion showed tliat a combination of 
three eondition.i was mandatorv': 

• To minimize turbulence and result- 
ing rotational irregularities, machine 
must be enclosed in a evlinder present- 
ing acrodvnamically clean windage 
char.ictcrisrics. 

• Drive must be cou]>led to main shaft 
of centrifuge. Gears, belts or other speed 
reducers would produce intolerable 

■ Motor must be synchronous and must 
be supplied from a stable, precision, 
variable-frequcncv power source. 

\Iotor is an eight-pole. threc-|)liase 
induction start conngutation whose 
rotor is carried on the main shaft and 
whose stator is mounted on the main 
bearing post. Requited machine speed 
control from 6 to 105 rpin. necessitated 
a three-phase power supply infinitely 
variable from A to 7 cps.. and torque 
demands placed ma.vimum current at 
200 amp. I'inal amplification is done 
through three electromechanical rotarv 
.mtplifiers. 

Electronic Counter 

Speed indications are provided hv an 
aircraft tachometer to 1 % accuraev ; a 
600 pulse per revolution pickoff, for ac- 
curacies to 0.1%, and for accuracies up 
to one part per million, by means of au 
ticcttonic counter which measures 
elapsed time per revolution (ot multiples 
of revolutions). 

Instrument payload at the precision 
end is 50 lb., measuring 16 in, cube. 
Centrifuge can exert up to 25Gs on a 
500 lb., 56 in, cube package at tlie 
environmental end. 

Yugoislavia to Evaluate 
Folland Gnat Fighters 

k'ugoslavia has ordered two Gnat 
Mk.l light jet fighters with spares and 
ground equipment from Folland .Air- 
craft Ltd. 

Aircraft will be used for evaluation 
trials by Yugoslav Air l-'orce. Folland 
is producing 25 Gnat Mk.ls for India 
■md 12 for Finland. 


Royal Netherlands Air Force air show at 
Socsterberg. Netherlands, provided a strik- 
ing sliowcase for NATO airpower. with 

ncuver was low pass hv USAF Skvblar.er jet 
acrohatic team in North Amcrinn F-lOO 
Supersabres (below). Their dense smoke 
often Iicarlv obliterated aerial flight tactics. 
First prrac for acrobatic team went to Italy's 
6th .Air Brigade Red Devils, flving Republic 
F-84F ■|■hnnder5t^cak.s (AW Jrilv H. p. 51). 
USAF and Roy-al Air Force teams did not 
enter com|ietih'on since they are not re- 


garded as professionals. .Air show- kevnolcd 
celebration of Netherlands Air Force 4StI> 

tion by Ntrtherlands Thrindcrstieaks was suc- 
cessful. with 12-]ilane team destroying target 
on first i>ass. rising inert na|>alm containers. 
Bristol Bloodhound missile unloading and 
sebip was deiiioiistratcd after Bloodhmmd 
was flown in bv Blackburn Beserlev frerghlcr. 
Routine took'i; min. to place weapon in 

fat reinovcd from necessary field routine to 
set rip a buttery with associated eqitipiiicni 
and logistics lilies. 
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SAFETY 


R>’port: 


Turbulence, Pilot Control Action 
Blamed in P-38 Photoplane Crash 

Tiiki m. a \’fR fligla lioumi lor Pirts- 
iKarcd I’ittrhorsh, Pilot Moiido/j 

ismsmtsmis 
~mmks i> - — 



HISTORY OF THE FLIGHT 






■^l-nSrs;:; ~ 


A dioit intir^al later flic controller «n nert of tlic iiirporti. Six' other fli-lits in the 
uiiinbcr tivii to la.ai follmvin| a 'HVA Mar- 
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STABILITY AND CONTROL 
GROUP LEADER: 



AERODYNAMIC HEATING 
GROUP LEADER: 



NOW 


DC-6B 

SERVICE FROM 

FRANKFURT 

TO ALL 

EAST AFRICA 








CANADA'S SWIFT, FAR-RANGING ANSWER TO ANY SECURITY THREAT 


Every advance in aircraft engineering is 
exemplified in the Avro Arrow, capable 
of traveling at well over twice the speed of 
sound to intercept and destroy enemy air- 
ci-aft at extremely high altitudes. RCA has 
been assigned full responsibility for the de- 
velopment of a complete electronic system 
for fire control, navigation and communi- 
cation, and an integi-ated automatic flight 


control system. While an enemy plane is still 
beyond the range of human eye, this radar 
system will detect it, and provide the in- 
tercepting pilot with a continuous flow 
of information, electronically computed in 
tenns of position, range and rate of closing. 
Associated with RCA in the project are 
theMinneapolis-Honeywell Regulator Com- 
pany and several Canadian firms. 



RADIO CORPORATION of AMERICA 


DEFENSe-ElECTRONIC PRODUCTS 
CAMDEN, N.J. 




mv malfunction ot failure of any com. 
pUotogmphcrnndhi*cquipnreut. 







Performance limiu for jet aircraft 
engine components are headed in just one 
direction today — straight up! 

Higher speeds, higher temperatures call for 
higher precision, higher dimensional stability. 

Developmental work at Rollway is 
aimed at achieving more usable horsepower 
through ttie greater efficiencies realized 
at higher operating temperatures. New, 
high temperature steels are being 
examined for penetration into 
speed and temperature zones 
never before attempted. 


r’ What’s Your Bearing? 


Several comprehensive studies have been 
made on the problem of lurbiilencc. Beech 
Aircraft Corp. and tlic Kliglit Safety Founda- 
tion have been particniatly interested in tlie 
hazard to flight ivhich can l>c caused by air- 
plane turbulence. Thev have prrblislred and 
given wide diswinbialioii to smcral safety 
bulletins outlining their findings, 't'hc CiWl 
Aeronautics Board has also g.ithcrcd con- 
siderable information on the subject nhich 
has been published as a Safetv Bulletin and 
given nide distribution. 

All of these bulletins caution pilots tliat 
extreme turbulence is caused by uingtip 
lortices. This turhulence h.is been reported 
to base scrimisl; affected aircralt such as the 
Lockheed Lodestar, Douglas .\.2U, B*26, and 
nc-k and Convait 340, etc. While thssc 
reports arc primarily concctntd with d,niger- 
ous tiirbiilenee encountered during landing 
,md takeoff, they .serve to point up the fact 
that wake or ssash folloning an aircraft can 
be a serious problem csen to large aircraft. 

Tlie National -Adsisoty Committee for 
Aeronautics has conducted a series of ftight 
tests to imestig.ite this matter. It reports* 
that the strength of the trailing snrticcs of 
,m aiiptmc arc mainly dependetrt on livo 
qnantiticsi spin loading (i.e., the ratio ol 
.litciaft weight to wing span); and the for- 
nard velocity of the airplane. Tlie intensity 
o! these lortices is directly proportional to 
the span loading and iiiietselv proportional 
to the aircraft velocity-. AATicn the ratio of 
the aircraft weight to ss-ing spn increases, 
the strength of the trailing lorticcs increases; 
nlicn the forward velocity of the aircraft de- 
creases, the strength of the trailing lOrticcs 
increases. This report concludes that the 
trailing vortices contain velocities of a dan- 
gerous magnitude and represent a region of 
iiir similar to severe hirbulcncc. These dis- 
turbances can remain in tlie atmosphecc for 
periods of 30 to 60 sec. and under favorable 
conditions may not dissipate for somewhat 
greater lengths of time. 

Tlie intensity of this area of turbulence 
was probably increased substmtially when 
llic Constellation "pulled up.” The "pull- 
np” would increase the instantaneous span 
loading which would result in a correspond- 
ing increase in the strength of the trailing 



pivoted to a vertical nose-down attitude. 
AA'hilc the Board cannot dctemiine the rea- 
son for this flight deviation, several possi- 
hilitics are suggested. One, tlut the violence 
of the upset from the tnrhiilcncc w-as suffi- 
cient to temporarily iiieapadtale the pilot; 
two, tlut the flight path resulted from the 
pilot's evasive action; three, that the aircraft 
was rendered nncontrollable either by tlie 
tiirbnlcnte alone or because of some inflight 
structural failure, Tlie latter was not sub- 
stantiated bv any evidence at tlie scene, In 
any event, tiic aircraft reached a vertical atti- 
tude at an altitude too low for rccovcrv. 

'i'he reason for Pilot Mendoza’s failure to 
sec flic Constellation in time to avoid its 
wake is unknown. It is possible that Meii- 
doQ was establishing an approach infcrwil 
with respect to the TAV.A Martin on the 
base leg. Since the P-38 was in a .slight left 
bank, the rclathe position of the Constella- 
tion was ahead and .sliglitK below which 
w-onld liavc made it difficult to sec. It is 
also considered possible that the pilot's field 
of vision was further restricted because of 
the modified nose section on the P-38. 

FiNOINGS 

On the basis of all av.iilable ev-iclencc the 
Board finds that: 

1. The P-38 aircraft ami its pilot were 
propcrlv .ind currcntii certificated. 

2. 'file P-38 approached Pittsburgh at the 
same approximate time as I’AV.A Might 160. 

3. Both aireiaft were at nearly the same 
alliliidc on eom-erging Right paths with the 
P-38 slightly to the rear and above the Con- 
stellation. 

4. The Constellation pilot saw the P-38 
ill time to execute a climbing right turn and 
avoid a collision. 

5- 'I'he P-38 entered a vertical left bank, 
cither as a result of the pilot’s reaction to 
avoid a collision, or by the severe tntbulence 
of the wing vortices of the Constellation, or 
a combination of these. 

6. The P-38 then nosed down ami dived 
vertically to the ground. 

7. No malfunction of the airplane or its 
components prior to impact with the ground 
was found. 

8. No inflight contact occurred between 
the ComtelLitioii and P-38 and the Coii- 
stellation landed w ithout further incident. 

PROBABLE CAUSE 

llic Board determine that the probable 
cause of this accident was due either to ait- 

IMb a7;u°.ilt’itiid'e 'too low to cflecVrecovecyi 

.'A contributing factor was the lack of vigi- 
lance by the P-38 pilot as he entered the air- 
port traffic pattern. 

Bv the Civil .Aeronautics Board: 

James R, Diirtce 
Chan Giiriics 
Harinar D. Denny 
G- Joseph Minetti 
Louis J. Hector 

SUPPLEMENTAL DATA 

The Civil .Aeronautics Board was notified 
of this accident shortly after it occurred. .An 
investigation was immediately initiated in 
accordance with the prosisions of Sechnn 


STANDARD 


svB-somc 

WIND TUNNELS 



330 W. Holly Si„ Pasadena, Calif., RY 1-0414 


FLIGHT 

CONTROLS 

DESIGN 

SPECIALISTS 

You will guide the develop- 
ment of manual and auto- 
matic flight controls for high 
performance VTOL let air- 
craft. Openings in the ioUow- 
ing areas: Automatic Flight 
Control Systems, Flight In- 
strumentation. Test Equip- 
ment Design. Systems Test- 
ing. Manual Flight Control 
Systems. 
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The Cessna L-27A is now on operational duty with the U. S. 
Air Force. Its speed— the highest speed of any U. S. A. F, 
light twin transport— and its range and versatility are prov- 
ing highly valuable in raising administrative mobility. 


Cessna designed and built the L-27A for hard work. Power 
loading, acceleration, and climb characteristics are excellent. 
Single engine performance is particularly outstanding-for 
this modern Cessna twin packs more power per pound than 
any other light twin transport. Operating and maintenance 
costs are low. Result; the Cessna L-27A makes 
substantial savings for the U. S. Air Force. 

Cessna Aircraft Co., Wichita, Kansas. 


Inquire today about the 


■ding fut. 


Air F< 


'ffers y, 


702 (a) (2) of Hic Civil .Vcronaiitics -■\ct 
of 1918, as amended. Depositions, ordered 
liv the Board, were taken in Santa Monica, 
Calif-, September 25; Boston, Mass,. Siptcm- 
her 26; Pittsburgh, Pa., September 2T; and 
Washington, D. C„ September 50. 1957. 

'tlie operator, Ilycon .\eti.il Sur\e>-s, is a 
.subsidiary of the flicon Mannfaetnring Co., 
J’as.idcna. Calif, flycon .-ierial Siirvesi oper- 
ates a fleet of aircraft for the purpose of 
' ' il photograph; a ' 






. ft emplosi 
it pilots, several pbotogr.ipliers. a 
tion, C.\.\ tx'ctificated ineclianics 
in the aircraft. 


FLIGHT PERSONNEL 

\lbert Mcndo/4, 30, was cmploscd by 
Hycon .Vtial Surveys September 20. 1954, 
lie possessed a ciirrcntl; cffcctisc airman 
certificate with coinincrcial, .single- and 
multi-engine land, singlccngine sea. l’-35, 
•iiid instTiimail ratings. His flight linic was 
lei'Otded w ith the Civil .\ctoiiantics .\dmin- 
istratiem as totaling 2,600 hr., with appiosi- 
m.ilely 310 in l’-38 aircraft. Ilis second-class 
C.\.\ physical esamination was passed .\n- 
giist 19, 1957. witli no svaisxrs or liinitalions. 

lohn L. McPhcr.son. age 34. nascmploscd 
by Ilycon .\erial Snrvcss ,'mgnst 16. 1957, 
as an aerial photographer. He previously had 
been cinplovcil as a photographer hv I'air- 
eliild .•\crial Sur.'eys. 


THE AIRCRAFT 



eieefric propellers, huh mrxlcls C35:D-I--61 
and C532DI' 62. hbde models 88996-18 
,ind 89303-18, 




OPPORTUNITIES FOR DESIGN ENGINEERS 

With over a quarter-billion backloq, more than 50% commercial, Rohr 
offers the skilled airciall enqineer the industry's utmost in long-rcmqe 
security and quick advcmcement opportunity in the fields of conven- 
tional cmd jet power packages and other major military and com- 
mercial aircroit components. 


Forward resume to J. L. Hobel. Industrial Relations Manager, Rohr 
Aircraft Corporation, Chula Vista, California. Dept, 6 
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Searchlight Section 
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EMPLOYMENT OPPORTUNITIES 


We’re next door 
to a Great 

Educational Institution 



the University of Michigan in 



Ann Arbor offered the 

environment^ Our staff niembcra 
encouraged and assisted in advancin 
their education, and because of our 
proximity to the Uni’ 
people arc able to attend 
daytime classes. 


In addition, of course, Ann Arbor w.ufcgin. 
is noted for its world-famed 
University of Michigan Medical Center. Its new 
$7,500,000 high school is regarded as one of 
the most elaborate and modem in this country. 


Our current needs are for experienced men in; 

SURVEILLANCE & RECONNAISSANCE: radar, infrared, acoustics 
WEAPONS; missiles, aircraft subsystems, guidance and control 
DATA PROCESSING; analog and digital computers, displays 
NUCLEAR: reactors, propulsion, sjjccial weapons 
COMMUNICATIONS: radio, digital, data links 
NAVIGATION: radio, inertial, ground-controlled 
COUNTERMEASURES: ECM, electronic warfare 
OPERATIONS ANALYSIS. 


For an interview, ’J.-rlte Dept. A721, or call NOrmandy 5-S111. 


Bendix Systems Division 

ANN ARBOR, MICHIGAN 




MACHINE 

COMPUTING 

ANALYSTS 



Technical Recruitment 


PRAH & WHITNEY 
AIRCRAFT 
FLORIDA RESEARCH & 
DEVELOPMENT CENTER 
United, West Palm Beach 
Florida 


WANTED 

RATED FLIGHT ENGINEERS 
FOR CONSTELLATION AIRCRAFT 

MUST HAVE COMMERCIAL LICENSE 
AND INSTRUMENT RATING; 

P-8443 Aviation Week 
520 N. Michigan Ave., Chicago 11, III. 


PURCHASING AGENT EXPERIENCE— 
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■vigorou-S 

exigineerlng 

clima,te 




Clear your way for 
advancement NOW! 



At SAKD. voii wrestle the problems of small gas turbines 
on your own, ,vet have free access to the counsel of your 



general!^ electric 
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'muette Sets Six 
New World Records 





for IHeraiurs and demonstration (light. EAftLY DELIVEkY. 
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Facts and Figures 

l haic been looking over the Cup\ iif 
\vi.enoN' Wrr.K in whicli the !9Hi edition 
of "Ait Tr.inspott F.ictt ami Figures" ap- 
pears (April :il. 1 'vant to coirgratulah- 
sort on the fine reprorliiction job and while 
I know that in the past sou liavc done a 
fine job. 1 think with this edition — which 
marks the third «ar of Aviatcon Wkbv 
using "I'acts and Figures’' as an insert — 
sou h.i'-e done the best job of all. 

The industrs- appreciates the value uf 
the added rtircubtion giveu oitr standard 
reference of U.S. scliemiled air tr.ansporto 
non. STUA»t G. Tipton 


Flying Going Blind? 

t’vc jisst read au article bv Lt. Cindr. 
l-avemc \V. Dilts. USNR, Xa-al SuppK 
Depot, Bavoune, N. in vout fuiic 25 
issue of As'btinn Week (p. 04). In addi- 
tion to this article. I've read hundreds of 
others which .all le.ave me "cold’’ as none 
of them seem to get at the real grass roots 
of the problem. 

Just to make it easy for the average man 
»lio does not flv Ills own airplane at his 
i)«n evpcnsc, let’s mate a comparison he- 
tween aircr.ift and roadcraft. 

r-'irst. let’s look at the airplane and auto- 
mobile as one and the same, niq' both 
use roadwavs; ho«cs-ct. the}' can be broken 
up into tsvo different degrees. Tlie auto- 
moljilc does not leave tlie road (supposcdls 
so). The airplane only uses the toad for 
gaining momentum which, in turn, gives 
It proper air speed for takeoff. On landing 
1' makes cont.iet and dex'reascs niomeiilum 
to a sufficient degree so that it may be 
ilris'Cii as an automobile and packed. 

We have different ts'pcs of carriers. 

1. Tlie private airplane and the pchatc 
ear arc both for prhatc transportation. 

2. We liave highwav buses and iiiAs-ay 
buses (genctalU referred to as airliners). 

?, We have highway trucks and we have 
.linvas- trucks. Both arc "freighters." 

4. Then ne have the police department. 
Iliis consists of militars’ airplanes of all 
various hpes operated by the United States 
Covcmmeiit. state |oscmmcnts, county 
gcvcriimcnts. ami eitv governments. 

All of these segnieiit-, of transportation 
.should be put into the proper perspective 
and none should he sliglited and, oy the 
s,ime token, should am be allosscd to 
encroach on the others. 

We hear much about "high density" 
areas. As this tenn is used, it is cerfaiiih 
a misnomer. If vou nralh- rs-aiit to consider 
a high density situation,' let’s look at the 
record sshen the Piper .kircraft Co. held 
Open House at Lockliaven, Pa., Aug. 17, 
1Q>7. wlierc there is onlv one airstrip and 
no traffic control. Ilundieds of alrpbues 
of all sarious types and speeds and all 
types of drisers ssete landed up to a rate 
of 400 airplanes per hour. Docs this not 


fire’s ediloriol eotujiuif, .4iWrrss 
fo the EiUlor, Mialiott Week. 
42n,I St.. Aew York 36. .V. V. 
keep lellcri under 500 Konit and 
genuine idenlificalion. ITe trill 
ini iinnnymout lellert. hut nnmei 
rent irill he trithhelil on reqlteel. 


piops iiiidci mir shortcomings that we arc 
actually working overtime to build in 
troubles for ourselves? 

If the ascrage highssay bus had no more 
'•isibilitv lliaii the average airways bus for 
its drivers, ssc really ssould create some 
HF.\L aashes. It certainly seems to me 
that sisibilitv can be hiiift into our air 
buses much e.isict and mote cconomic.illy 
than spending millions of the laNpasecs 
dollars for additional "props" to take care 
of our past mistakes, about which ss-e arc 
sticking our heads in the s,uid and ignoring 
like a bunch of ostriches. 

After all. sshen do most all of om colli- 
sions happen — clear days ,md clear nights ac- 
cording to the record. Just because an air- 
plane driver h.is an automatic pilot and all 
the other pdgets certainly docs not give him 

he's going, regardless 
mcnl he is driving, 
eyiii|>ment as well. 

Regardless of paint jolis on th-j aircraft, 
there is no substitute for using one's eyes 
and alertness. 1 wnnilcr if the aiitlior would 
like to have his aiitoinohile painted the same 
way — after all. they collide .ilso. With ail 
the gadgets we’ie building in to lake the 
work off the poor ovensiitkcd drivers. I'm 
wondering "Is Flying Going Blind?" 

Hie same thing applies to atl rotating 
anti collision lights. One still must look 
where tlicv’rc going to sec the lights. 

We eontimially scream about the ccon- 
I'lm' of on: conntrs-; set, sve continually find 
more and more ways to spend more of the 
public’s money for controls which we already 
iiase too many of. The m.ijority of the 
regulations nosv being proposed chiefly by 
armchair pilots and sidoss-.ilk superintendents 
will praetie.illy eliminate the use of prisate 
aitpL-incs. Let’s renieiulicrwliile we're talkhig 
economics that the private autamohile con- 
tributes very nralerrally to our economic 
stabilils' in this countrv. The automobile 
follossxd the horse and huggy .and the horse 
and buggs- follossed the ox cart. Now if the 
prisate airplane is to be a step further into 
our progress of tnmsporfation. we'd better 
give it a chance instead of crucifying it in 
it' childhood. 

We have done a marselous jiih in build- 
ing airport facilities throughout the country 
which, in turn, lias created more and mote 
t.ixe-s for the overhuidencd taxpayer. But 
just what have we done alvmt Suildiug 
l.mding strips throughout the countrv which 
could he maintaiued through the taxation 
on nsoliiic and oil for aiieiaft, and let the 
facilities for such operations be operated 
adjacent llicmto by free competitlse enter- 
prise. Tlie records indicate that we base 
slipped so far into socialism tliat we hai-c 
forgotten th.it this great country of ours, 
including all segments of its industry, grew 


of tho type of cc|uip- 
Tkis goes for highway 


through free compelitis'c enterprise. In con- 
clusion, let’s remenibct that no mechanical 
I'evico is any s,afer than its operator, Lct’.s 
start building some airpbnes with some 
\-isibility ami let’s start looking where we’re 
going. liven C- Robbins 

I'tesideut 

Robbins Avution, Ine. 

Los Angeles. Calif. 

Airborne Monitor 

.May I express oiir .ippreciation of tlie 
lucid and aeematc treatment of out Takeoff 
Piogrcss Indicator in sour iiine 21 article 
"Monitor Designed to '.kid Jet Takeoffs", hi 
Philip J. KI.ISS Ip. 65). This is another 
example of the fine technical reporting we 
liaie come to expect from Mr. Klass. 

! slioiild like. Iiow-c'er. to clarify au 
impression given by Mr. Kbss that an air- 
borne monitor such as Kollsm.sii’s will not 
warn of danger if the pilot attempts to 
take off on too short a runway. Since the 
asailahlc runwav length is a factor in deter- 
mining the rate setting of the Kollsman 
indicator, if the pilot puts into the rate 
setting computation the length of the run- 
way which is too short, he will come up 
with an impossibly Uigli aecclctation require 
ment. If. in spite of tliis. he still attempts 
his takeoff, the takeoff bug will immediately 
nm away from tho airspeed pointer, thus 
at once showing the dangerous condition. 
I hclicvc th.il the other airlmine systems are 
also designed to signal danger In this cir- 
uimstanee. if tlie correct data is set into 
them. lltNKV F. Colvin. Ill 

Chief, .kir Dat.i Instrument Section 
Kollsman Instrument Corp. 
l-llmhurst, N. Y. 

(TJicre arc rciiliy rivo (xissible sitiiatiom. 
The one which .Mr. Colvin discusses as 
sinnes the pilot takes off from same rcmway 
used ill slide ruic/charl determination of 

(or, but nmnay is too .short for particular 
airplane configuration and temperature 
KoIlsman-tijJC luonilor might gii-e adequate 
warning to pilot if the runway iveic far loo 
short, .so monitor called for c.xtremelv high 
acccleratiiin, but might not give warning if 
rimwai' ivas onlv slightlv short of require- 
incnts; As the 'kfinneapolis-lloneywcl/ ami 

fcngtJi docs not enter into dcterniiiiatioii of 
noniial acceleration, and they would not pro 
vide warning. This factor could be intro- 
duced into latter devices or into charts used 
lo determine normal acceleration setting. 

(In the other possible situation, pilot 
selects runway ot adequate length for his 
eomputatiun or norinal accderalion. but 
attempts to take off from a different runiveu 
of insufficient length because of hiinian error 
or sudden shift in winds and failure lo rc- 
eomptilc monitor settings. Unde; these 
eondifioiis, none of the three airborne inon- 
itors described in the article could warn pilot 
of haurd. whereas a ground-based system 
which is tailored to a specific runway- would 
give uaniing. This is inherent difference bc- 
Iivccn the airborne and ground-based system 
which A' I.mion k\' mix’s article intended to 
point out.— Ed.) 
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Hydro-Aire’s two fresh slices of solid-state power supplies: 

a DC to DC power supply (we call it the “DYNASTAT”) and an AC voltage regulator. 
Made to be airborne — and already ordered for two advanced new missile systems — these 
ak’ionic units are based on radically new circuitry with no moving parts, no tubes or other 
glassware, no components of questionable reliability. Naturally, they are smaller and lighter 
than conventional devices. They are also more efficient, longer lasting and simply foolproof. 
Read the descriptions. Then, let us show you how to slice them to your requirements. 


Motors Matched Power Team 

of Allison Prop-Jet Engines 
and Aeroproducts Turbo -Propellers 
Brings Flight-Proved Jet-Age Power 
to Airlines of the M brld 
in The New Lockheed Electra 





ELEVEN AIRLINES CHOOSE ALLISON PROP-JET POWER. The flexibility of Allison Prop-Jet power 
enables the Lockheed Electra to solve major problems facing the airline transportation industry— bring- 
ing jet-age speeds and comfort to medium- and short-range flights economically. These flights make up 
more than 90% of all air travel. The Electra, with its four Allison Prop-Jet engines and Aeroproducts 
Turbo-propellers developing a total of 15,000 horsepower, can operate from existing airports quietly and 
efficiently under present air traflSc control patterns. Electra purchases totaling $300,000,000 have been 
placed by 1 1 world airlines— a demonstration of their confidence in the ability of this luxurious airliner to 
fulfill its mission for air travelers everywhere. 
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